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Handed  in  by  Mr.  R  A.  Tatton,  M.IC.E. 


REPORT  to  the  Mebsey  and  Iewell  Joikt  Committee  on  the  Treatment  of  Manufacturers' 

Waste  Waters.    By  R.  A.  Tatton,  M.LCJL,  Chief  Inspector. 


44,  Mosley  Street,  Manchester. 

To  the  Ghairman  and  Membeis  of  the  Joint  Oom- 
mittee. 

Gentlemen, 
In  accordance   with  your  instruotionfl,   I  beg   to 
lay  before  you  the  following   report   on  the   general 
question  of  the  treatmen4i   of    manufacturers'    waste 
waters: — 

A  Royal  Oominission  was,  as  you  are  aware,  an- 
pointed  in  the  year  1868  to  inquire  into  the  whole 
question,  and  their  report,  which  is  very  voluminous, 
is  of  the  greatest  importance.  Another  report,  made 
by  the  late  Dr.  Angus  Smith  to  the  Local  Government 
Board  on  the  Rivers  Pollution  Prevention  Act  1876, 
should  also  be  brought  to  your  notice  ;  it  gives  general 
roles  for  the  treatment  and  precipitation  of  effluents 
from  printworks,  dyeworks,  paper- works,  etc.,  with 
particiuars  as  to  the  chemicals  used  and  the  results 
obtained.  This  report  is  of  great  value.  Although  the 
exact  piooess  may  require  modification  in  different 
cases,  it  gives  general  lines  to  work  upon,  and,  more- 
over, demonstrates  what  can  be  done. 

The  third  report  is  that  of  Sir  Henry  Koscoe,  which 
forms  the  basis  on  which  the  work  of  the  Joint  Com- 
mittee has  been  proceeding.  General  rules  are  given 
for  the  guidance  of  the  manufacturers,  but  the  question 
of  what  chemicals  are  to  be  used  for  effecting  the  pre- 
cipitation and  subsidence  which  is  recommended  is 
necessarily  left  for  each  individual  manufacturer  to  in- 
vestigate for  himself.  Sir  Henry  gives  as  his  opinion  ' 
that ''  the  best  practical  means  for  preventing  pollution 
must  be  adopted." 

I  think  the  readiest  way  of  dealing  with  the  sub- 
ject will  be  to  give  that  part  of  Dr.  Angus  Smith's  re- 
port which  deals  with  effluents  from  printworks,  d;^e- 
works,  paper- works,  etc.,  in  extenso,  as  an  AppencQz, 
referrdns  to  it  from  time  to  time  as  it  particularly 
affects  the  different  works  dealt  wiUi. 

Pafer-wobxs. — ^The  question  of  pollution  from  paper- 
mills  is  dealt  wkh  in  the  first  and  fourth  reports  of 
the  Commissioners.  A  full  description  is  given  of  the 
process,  which  does  not  differ  materially  from  that  of 
the  present  day* 

The  different  kinds  of  refuse  are  divided  into  four 
heads:  — 

L  The  produot  from  the  dusting  process. 

2.  The  lime  refuse  from  the  treatment  of  the  soda 

to  make  it  caustic. 

3.  The  alkaline  waste  liquor. 

4.  The  insoluble  i>art  of  the  bleaching  powder. 

The  first  refuse  is  solid,  and  valuable  as  manure, 
and  there  is  no  excuse  for  throwing  it  into  the  idver. 

The  second  refuse,  which  is  also  valuable  as  manure, 
can  be  drained  in  pits,  or  it  may  be  pressed  and  carted 
away.     The  same  remark  applies  to  the  fourth 'refuse. 

The  third  refuse  the  Commissioners  report  to  be  at 
once  a  source  of  injury,  the  moa^  serious  and  the  most 
difficult  to  meet.     It  consists  of  the  alkali  liquor  in 
which    the    straw,   esparto   grass,    rags,   or   wnatever 
material  is  used  in  the  preparation  of  the  paper,  has 
been  boiled,  and  also  of  the  water  in  whjcn  the  ma- 
terial is  subsequently  washed.     The  first  part  of  this 
liquor — ^namely,  that  from   the  boilers — is  very  foul  ; 
f>ut  in  oases  where  a  large  quantity  of  soda  ash  is 
used  (as   with   esparto  grass),  evaporators   may  with 
advantage  be  put  down,  as  the  (quantity  of  soda  ash 
saved  is  said  to 'pay  for  their  erection.     The  remainder 
of  the  alkali    liquor  which  comes  from    the    washing 
machines  (also  that  from  the  boilers  if  evaporators  are 
not  in  use)  must  be  treated  differently,  and  the  Oom- 
missionen  report  in  favour  of  land  filtration. 
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Since  the  date  of  the  Commissioners'  report,  how-  Appendix  1 

ever,  ^eat  progress  has  been  made  in  the  reduction  of    '    

pollution,  especially  at  the  paper-works  on  the  North 
Ji)sk,  where,  in  oonsequence  of  litigation  with  the  land- 
owners lower  down  the  river,  means  for  rendering  the 
waste  waters  innocuous  have  been  brought  to  greater 
perfection  than  perhsps  anywhere  else  in  the  country. 
The  improvements  in  this  respect  have  been  eanried 
out  in  the  manufacture  of  the  paper  itself  by  retaining 
more  of  the  fibre,  and  therefore  allowing  less  to  go 
down  the  river.  It  is  satisfactory  to  find  that  the  re- 
strictions have  been  the  cause  of  a  distinct  saving  in 
material  to  the  manufaoturery  all  the  fibre  which  is 
allowed  to  escape  being  loss  to  (him.  The  most  im* 
portant  improvement  is  effected  by  washing  the  esparto 
grass  in  a  series  of  tanks  after  it  has  left  the  boilers, 
and  before  it  goes  to  the  ordinary  washing  machines. 
The  water  used  in  these  tanks  flows  from  one  to  another, 
and  the  arrangement  is  such  that  supposing  the  series 
to  consist  of  10  tanks  each  boiling  of  grass  receives 
ten  wadiings,  the  pure  water  being  turned  in  the  first 
instance  on  to  the  iboiling,  which  has  already  been 
washed  nine  times,  and  finishing  with  the  boiling  which 
has  been  last  brought  from  the  boiler;  the  water  is 
then  used  in  the  boiler  itself,  and  is  finally  taken  to 
the  evaporator.  l%is  system  not  only  largely  reduces 
the  pollulton  by  removing  most  of  me  alkali  liquor 
before  the  grass  goes  to  the  ordinary  washing  machines, 
but  also  saves  a  considerable  percentage  of  fibre.  It 
should  certainly  be  adopted  at  all  mills  where  esparto 
grass  and  straw  are  used. 

With  regard  to  the  settling  tanks  used  on  the  Esk, 
they  also  show  a  great  improvement  both  in  economy 
and  efficiency  over  the  tanks  in  this  district.  All  the 
waters  not  treated  in  the  evaporators  flow  to  the  tanks, 
which  in  the  most  efficient  systems  are  arranged  as  a 
series  of  shallow  channels,  40  feet  long  and  2  feet  in 
width ;  the  water  flows  over  sills  at  each  end  of  the 
channels,  which  must  be  of  sufficient  area  to  keep  the 
water  as  quiescent  as  possible.  The  sludge  from  these 
tanks  is  dried,  and  if  consisting  of  fifbrous  matter  only, 
as  from  rag  washings  or  from  the  machines,  it  mav  be 
sold  for  making  inferior  kinds  of  paper,  thus  making 
the  tanks  remunerative.  The  effluent  water  is  finally 
passed  throogh  cinder  filters  18  inches  in  depth,  and 
care  must  be  taken  that  it  is  either  neutral  or  slightly 
aeid  before  getting  into  the  river. 

Dr.  Angus  Smith's  report  (see  Appendix)  gives  the 
results  obtained  'by  treating  the  effluent  with  chemicals. 
The  precipitation  takes  place  quicker,  and  consequently 
the  tanks  need  not  be  so  large ;  also  the  treatment  is 
more  likely  to  be  efficient  without  filtration,  which  is 
apt  to  be  a  trouiblesome  process. 

To  summarise,  I  would  suggest  that  all  paper-makers 
who  use  esparto  or  straw  in  any  quantity  should  erect 
evaporators  and  washing  tanks  such  as  I  have  described,, 
and  that  the  whole  of  the  remainder  of  the  waste  waters 
should  be  treated  in  settling  tanks.  It  might  be  mis- 
leading to  give  a  minute  description  of  the  settling 
tanks,  as  different  works  will  necessarily  vary  in  their 
requirements;  hut  any  system  adopted  should  be. 
planned  with  a  view  to  the  sludge  being  remunerative. 

Pbin'TWobks  and  Dykwobxb. — ^The  pollution  from 
this  class  of  works  is  caused  by  aniline  dyes,  logwood, 
and  other  wood  extracts,  soap,  starch,  fustic,  soda, 
bleaching  powder,  &c.  All  waste  waters  which  oontaiq 
these  must  be  treated,  with  the  exception  of  the  wash 
waters,  in  which  the  polluting  matter  is  so  small  in 
comparison  to  the  quantity  of  water  used  that  unless 
unusually  foul  they  may  safely  be  allowed  to  go  into 
the  river. 

In  certain  cases  no  doubt  there  will  be  a  difficulty  in 
separating  the  wash  waters  from  the  dye  and  more  pol- 
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Appendix  1     luted  waters,  and  same  manufacturers  may  find  it  more 

economical  to  treat  the  whole  than  to   lay   down  a 

second  system  of  drains. 

For  the  treatment  of  these  waste  waters  the  Boyal 
Commission  recommend  filtration  through  land  ;  but  as 
land  in  sufficient  quantity  is  in  most  cases  difficult  to 
obtain,  I  think  we  must  look  to  chemical  precipitation, 
with  or  without  subsequent  filtration  through  artificial 
filters,  as  the  process  to  be  adopted. 

One  of  the  most  efficient  purification  systems  in  the 
watershed  consists  of  three  brick  tanks  and  a  filter. 
The  tanks  are  so  arranged  that  the  waste  water  can  be 
turned  through  all  three  tanks  in  succession,  in  which 
case  there  is  a  constant  though  slow  flow,  or  it  can  be 
turned  into  a  single  tank,  allowing  the  other  two  to 
remam  quiescent  for  the  solid  matter  to  precipitate. 
After  issuing  from  tJhe  tanks,  the  effluent  is  passed 
through  the  filter.  The  filtering  material  used  is 
cmdeTB,  which  have  been  found  more  efficient  than 
sand  ;  but  I  think  that  if  the  sand  used  was  of  a  good, 
sharp  quality  it  would  give  better  results  than  cinders, 
and  be  more  easy  to  clean. 

The  precipitant  used  is  put  into  the  channel  which 
conducts  the  waste  water  from  the  works  to  the  tank,  so 
that  the  whole  is  thon>ughly  mixed  together  before  its 
an-ival  at  the  tank.  This  mixing  is  of  the  greatest  im- 
portance, and  on  it  depends  the  efficient  action  of  the 
precipitant.  It  may  be  aided  by  bafflers  or  boards 
placed  in  the  channel,  to  cause  disturbance  of  the 
stream. 

A  convenient  way  of  applying  the  precipitant  is  to 
have  it  in  solution  in  a  catk,  with  a  tap"  arranged  to 
discharge  into  the  channel.  The  tap  can  be  regulated 
to  give  the  required  quantity. 

The  effluent  from  the  tanks  is  drawn  off  by  fioating 
valves  which  admit  the  surface  water  only,  and  which 
must  not  be  allowed  to  sink  below  the  depth  of  the  clear 
water.  The  sludge  below  this  depth  must  be  either 
pumped  out  or  run  through  valves  in  the  bottom  of  the 
tank  into  a  sludge  well.  Neither  from  the  sludge  well 
nor  from  these  valves  in  the  bottom  must  there  be  any. 
communication  with  the  river. 

I  have  purposely  given  no  details  as  to  size  of  tanks, 
as  such  information  may  be  misleading,  but  as  a  geneoral 
rule  a  good  system  should  consist  in  the  first  place  of  a 
large  tank  or  pit  containing  a  day's  supply ;  into  this 
tank  the  whole  of  the  waste  waters  from  the  works  should 
be  run,  "  when,"  as  pointed  out  by  Dr.  Angus  Smith, 
"large  precipitates  occur,  and  frequently  complete 
neutralisation  arising  from  this — ^namely,  that  the  pro- 
cesses have  required  equivalent  amounts  of  acid  and 
alkali,  although  they  escape  separately." 

From  this  tank  the  effluent  must  pass  by  means  of  a 
channel  to  the  precipitation  tanks,  and  the  precipitant 
-used  must  be  put  into  this  channel. 

The  precipitation  tanks  should  be  at  least  two  in 
number,  and  arranged  to  be  used  alternately.  They 
should  each  contain  half  a  day's  supply,  and  be  fitted 
either  with  floating  valves  or  some  other  means  of  draw- 
ing off  the  clear  water.  The  sludge  may  be  pumped 
from  the  tanks  direct,  or,  what  is  better,  drawn  off  into 
•a  sludge-well,  which  will  enable  the  tank  to  be  got  to 
work  again  quicker.  What  precipitant  is  best  to  use 
each  manufacturer  must  decide  for  himself ;  but  Dr. 
Angus  'Smith's  report  (see  Appendix)  gives  a  number 
of  experiments,  and  shows  what  results  can  be  obtained 
— ^in  one  case  99*8  per  cent,  of  colour  being  removed. 

Several  patent  processes  have  been  brought  out  which 
deal  with  the?o  waste  waters  in  considerably  less  space 
than  is  required  for  the  ordinary  method ;  manufac- 
turers who  have  not  room  for  large  tanks  phould  con- 
•sider  the  advisability  of  adopting  one  or  other  of  them. 

Blbachwobks. — The  waste  waters  from  bleachworks 
vary  considerably  according  to  the  class  of  goods  dealt 
with. 

•  The  waste  bleacher's  refuse  is  the  worsts  as  a  large 
4imo<unt  of  oil  and  dirt  comes  away  from  the  goods,  in 
arldition  to  the  lime,  soda,  etc.,  used  in  the  process. 
The  water  from  the  keirs  in  which  the  pieces  of  yarn 
are  boiled  should  in  all  cases  be  treated,  also  gll  solid 
lime  refuse  must  be  kept  out  of  the  river ;  the  wash 
waters  may,  as  a  rule,  be  allowed  to  go  direct  into  the 
river  except  in  certain  cases  (including  waste  bleach- 
.  ^g),  when  part  of  them  will  require  treatment.  These 
should  be  <x)ncentrated  as  much  as  possible,  in  order  to 
reduce  the  quantity. 


Precipitation  in  tanks  is  probably  the  be»t  tieatmemt, 
as  the  subsidence  of  the  solid  matter  is  assisted  by  the 
large  amount  of  lime  in  the  water.  The  most  sucoessful 
system  I  know  of  in  operation  consists  of  a  sucoession 
of  large  pools,  through  which  the  water  slowly  flows ; 
it  is  finally  passed  through  a  cinder  filter  before  being 
admitted  into  the  river.  No  additional  precipitant  is 
used,  but  I  think  it  probable  that  if  one  were  adopted 
a  great  improvement  would  be  the  result,  and  the  size 
of  the  tanks  could  be  considerly  reduced. 

Woollen  Works  and  Fxtllees.— The  waste  waters 
from  these  works  are  very  offensive,  and  in  some  parts 
of  the  watershed  are  responsible  for  most  of  the  pollu- 
tion. They  contain  animal  oils  from  the  wool,  soap, 
soda,  and  fuller's  earth.  These  may  be  leadily  dealt 
with  by  means  of  precipitation  and  filtration,  as  has  been 

E roved  at  several  works  where  a  purification  plant  has 
een  put  down.  The  most  efficient  system  in  the  water- 
shed consists  of  two  settling  tanks,  three  precipitation 
tanks,  and  one  sand  filter.  The  settling  tanks,  which 
are  made  from  two  old  boilers,  retain  most  of  the  heavy 
matter  and  fuller's,  earth,  and  considerably  relieve  the 
precipitation  tanks  through  which  the  waste  water  flows 
next ;  these  tanks  are  used  alternately  to  allow  of  those 
not  in  use  being  cleaned  out.  The  sand  filter  completes 
the  treatment.  Alumino  ferric  is  the  precipitant  used, 
and  is  introduced  into  the  channel  leading  to  the  settling 
tanks.  Another  firm  has  lately  been  experimenting 
with  sulphate  of  iron  and  lime  with  good  results. 

Sap-pits  for  the  recovery  of  the  soap,  which  have  been 
almost  universally  adopted,  can  be  used  in  conjunction 
with  a  system  similar  to  the  above. 

Dr.  Angus  Smith  gives  a  large  number  of  experim'ents 
with  various  precipitants,  particulars  of  which  will  be 
found  in  the  Appendix. 

The  Itoyal  Commissioners  in  their  report  recommend 
application  to  land,  either  by  irrigation  or  intermittent 
filtration,  as  the  best  means  of  dealing  with  these  liquids. 
This  plan  might  well  be  adopted  where  land  can  be  ob- 
tained in  sufficient  quantity  and  of  suitable  character, 
or  land  might  be  used  instead  of  the  sand  filter  after  the 
water  has  passed  through  the  precipitation  tanks. 

Very  efficient  plant  has  been  erected  at  the  wooUen 
mills  at  Galashiels,  and  the  effluent  obtained  is  good 
enough,  in  the  estimation  of  Mr.  Fletcher  (Inspector 
under  the  Bivers  Pollution  Act),  to  entitle  the  manu- 
facturers to  a  certificate  under  i^e  Act.  The  waste 
water  is  very  foul — the  impurities  consisting  of  soap, 
animal  grease,  and  dyes — the  result  of  every  stage  of 
manufacture  from  the  fleece  to  the  finished  cloth.  The 
different  waters  are  purified  by  precipitation  in  tanks — 
lime  being  used  with  the  dye  and  acid  with  the  soap 
liquors;  the  two  being  finally  mixed  together  and 
further  neutralised  if  necessary  before  being  admitted 
into  the  river.  The  precipitation  of  the  solids  is  aided 
by  the  introduction  of  air  forced!  through  perforated 
pipes'  into  the  tanks.  One  man  is  continuously  em- 
ployed attending  to  the  tanks  and  pipes,  etc. ,  connected 
with  them.  This  system  is  probably  the  most  efficient 
in  the  country,  and  has  been  universally  adopted  on  the 
River  Gala,  the  water  of  which  must  previously  have 
been  seriously  polluted. 

Silkworks. — The  chief  pollution  from  these  works  is 
caused  by  the  gum,  which  is  removed  from  the  raw  silk 
by  washing  in  a  solution  of  soap.  The  waste  may  be 
treated  by  processes  well  known  to  the  ^ilk  manufa:^ 
turers.  The  dye-water  will  require  treating  in  the  same 
manner  as  from  print  and  dye-works. 

Chkmigal  Wobxs. — The  waste  waters  from  this  class 
of  works  are  so  various  that  it  is  impossible  to  lay  down 
any  general  rules  for  their  treatment,  as  stated  in  Sir 
Henry  Roscoe's  report.  Each  case  will  require  to  be 
taken  separately,  the  composition  of  the  effluent  water 
ascertained,  and  if  inadmissible  either  into  the  river 
or  sewers,  some  means  of  chemical  treatment  adopted. 
It  might  perhaps  be  possible  to  have  a  schedule  drawn 
up,  showing  how  the  usual  products  whicii  are  run  to 
waste  may  be  dealt  with,  and  whether  they  are  admiss- 
ible  into  the  river  or  sewers. 

Breweries. — ^The  washings  of  barrels,  fermenting 
vats,  and  cooling  taxiks  make  up  the  waste  waters  from 
these  works.  The  refuse  is  of  a  very  obnoxious  cha- 
racter, and  seriouslv  pollutes  any  stream  into  which  it  is 
discharged.  It  should  be  precipitated  in  tanks,  and  sub- 
sequent filtration  would  probaWy  be  attended  witli  good 
results. 
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Taxwbslues  Xstd  I'ellmokosbb. — ^The  wiiste  waten  from 

ihese  works  are  most  (tensive,  and  muat  he  rigorously 

'ezclnded  ftt>m  the  streams.      The  readiest  means  of 

dealing  with  them,  after  passiAg  them  throngh  tanks 

'  to  intercept  the  bulk  of  the  solid  matter,  is  to  admit 

them  into  the  sewers.    The  quantity  of  water  used  is 

not  large.     If  there  are  no  sewers  near  the  works,  some 

treatment  must  be  adopted ;    probably    a   treatment 

similar  to  one  of  those  adopted  at  sewage  works  would 

prove  the  most  efficient.      One  inanufacturer  has  put 

down  a  precipitation  tank  and  filter  which  does  its  work 

fairly  efficiently. 

Slack  Wasuino  is  a  process  employed  at  some  col- 
leries  for  separating  small  coal,  which  would  otherwise 
be  di  little  value,  from  the  refuse  with  which  it  is  mixed 
when  brouf^ht  up  from  the  pit.  The  effluent  water 
•contains  a  large  amount  of  solid  matter  in  suspension ; 
it  may  readily  be  treated  by  passing  it  through  settling 
tanks,  which  should  be  put  down  at  all  -colleries  where 
this  process  is  used. 


I  have  endeavoured  to  put  before  your  Committee  a 
description  of  the  various  kinds  of  pollution,  and  the 
best  available  methods  of  dealinii:  with  them.  It  has 
not  been  possible  within  the  compass  of  this  report  to 
go  into  great  detail,  nor  is  it  requisite  to  do  so.  General 
rules  i>nly  can  be  given,  which  must  be  adopted  to  the 
requirements  of  each  individual  works.  Any  further 
information  which  we  have  or  can  obtain  is  at  the  service 
of  anyone  desiring  it. 

I  am,  etc, 

K.  A.  Tatton. 

February  16th,  1893. 
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Ibctract  from  report  of  Dr.  Angus  Smith  to  the  Local 

Government  Board. 

Effluents  from  Printworks,  Dyeworks,  etc. 
Precipitation. — General  Rules. 

If  the  effluents  from  dyeworks  or  printworks  are 
alkaline,  containing  organic  substances  coloured  or 
otherwise,  an  acid  generally  throws  down  a  decided 
amount  of  solid  matter.  If  the  effluent  contains  soap, 
the  fatty  matters  are  separated,  and  fall  or  rise  to  the 
surface.  These  fatty  matters  may  contain  a  large 
amount  of  colouring  matter  which  may  or  may  not  be  of 
value. 

If  acid  is  expensive  at  the  place  of  precipitation  a 
similar  result  can  be  obtained  by  chloride  of  calcium 
•or  any  cheap  metallic  or  earthy  salt.  Chloride  of  cal- 
cium is  the  simplest,  and  has  a  great  influence.  Its 
effect  is  not  limited  to  the  soap,  but  is  observed  in  the 
-effluents  from  paper-works,  and  other  cases  where  the 
liquids  are  alkaline. 

Salts  of  calcium  are,  therefore,  very  valuable;  and 
as  they  are  found  at  bleachworks,  printworks,  and 
paper-works,  and  wherever  bleaching  is  done,  they  have 
.a  great  influence  on  the  dischargee.  This  influence  is 
not  always  seen  at  once ;  it  requires  some  time,  and  it 
would  appear  as  if  settling  tanks  were  absolutely  nece&- 
fiary.  It  would  be  very  good  if  we  could  hasten  this 
precipitation.  To  some  extent  this  is  done  by  adding 
metallic  or  aluminous  salts,  but  it  is  done  also  by 
stirring  or  shaking,  as  we  often  find  in  a  laboratory, 
and  previous  to  allowing  the  solution  to  rest.  Think- 
in^  of  111  is.  one  would  have  supposed  that  very  violent 
-actio^i  would  have  assisted  still  more  the  fall ;  buc  this 
was  not  the  case.  We  found  that  by  agitating  the 
efduents  after  mixture  with  the  precipitant,  these  could 
be  reduced  to  a  state  of  division  so  fine  as  to  delay  thc'ir 
fall 

Hie  advantages  of  chloride  of  calcium  are  that  it  is 
'frequently  a  waste  product,  and  a  great  deal  could  be 
-obtained  if  it  were  wanted. 

lime  will  certainly  throw  down  the  fatty  matter  of 
soap,  and  it  will  also' take  a  great  deal  of  solid  matter 
out"  of  the  effluents  of  paper  and  other  works  but  it 
will  not  neutralise  in  such  cases  ;  on  the  contrary,  it 
causticises  these  liquids.  Chloride  of  calcium  also 
can  be  thrown  in  considerable  quantities  inlto  a  river 
without  injury,  whereas  this  is  not  the  case  with  lime. 

Hie  first  thing  to  be  done  with  the  effluents  from 
works  generally  is  to  allow  them  all  to  mix  together, 
■wh«n    larflre   precipitates  occur,  and    frequently  com- 


plete neutralisation,  arising  from  this,  namely,,  that  App6n<)iaLl 

the  processes  have  required  equivalent  amounts  of  acid        

and  alkaline,  although  they  escape  separately.  €ases 
exist,  however,  in  which  such  a  mixture  would  be  of 
no  advantage ;  and  in  other  cases,  as  in  alkali  wo^rks, 
the  mixture  of  the  acid  and  sulphide  liquors  produces 
intolerable  results. 

The  works,  however,  specially,  under  consideration 
give  out  liquids  which  by  this  treatment  cause  con- 
siderable and  sometimes  large  preeipitates.  The  addi- 
tion of  chloride  of  calcium  causes  a  second  precipitate 
frequently,  and  it  may  be  that  this  will  be  in  some 
cases  a  sufficient  treatment. 

When  better  results  are  required,  it  is  apparently 
essential  to  use  salts  of  iron  or  aluminum  ;  and  few 
waters  from  these  works  under  consideration  will  «not 
become  dear  after  this  treatment ;  most,  if  not  all, 
can  be  made  also  nearly  colourless. 

It  would  be*  quite  wearisome  to  detail  all  the  (ex- 
periments  made  to  come  to  these  conclusions,  but 
various  results  will  be  here  given,  and  they  may  be 
compared  also  with  those  from  sewage  treatment. 

Effluents  from  Paper  Works.— May,  1878. 

Discharge  Water  from  Settling  Ponds,  Carron  Grove 

Works.— 19tli  April,  1878. 
(1.)  After  filtration,— 

10  lbs.  Alum    \  nAF  1  f¥V)  mil.  T^^  flltntte  was  lUgbUy  aoid : 

2-6  Ibe.  Lime    /  ^^  ^'«»  e^^^'  colotir=01  c.  c!llS;&  with 

Volatile  =  4-9  gr.  per  gall.  Neasler.  No  permanent  froth 

Mineral =66-94         „  on  ahaldng. 
Total     =70*84 

(2.)  After  filtration,— 

!  i^^L^^"*      \  per  1 000  ffalls  '^^  filtrate  was  faintly  alka- 

2-6  lbs.  Lime   /  »^^  *'"^  »■*"•  line ;  colour =0-4  c.  c.  NH^Cl 

Volatile  =  607  gr.  per  gall,  with  Neasler.  Nopennanent 

Mineral  =67*8S        „  froth  on  shaking. 

Total     =(WO0 

(8.)  After  filtration,— 

iI*?,L.^l^™      \  ner  1000  ffalls         Tlie  filtrate  decMedly  coloured. 
2-6  lbs.  Lime    /  P®'  ^'^^  ^aiis.  Permanent  froth  on  sbakU«. 


Sample  reiseived  29th  April,  187a 

Similar  to  No.  1. 


»» 
If 


(4.)  After  filtration,— 

10  lbs.  Alum    \  _.,  -  rtftA  .—11- 
2-6  lbs.  Lime    \  P«r  1.000  galls. 

Volatile  =  0*28  gr.  per  gall. 
Mineral  :=  76-16        „ 
ToUl     =76-4i 
(6.)  After  filtration,— 

S  l^^ft°*      \  oer  1 000  sails.        Similar  to  No.  2  as  to  froth. 
2-6  lbs.  Lime    |  ^^  ^'"^  «"»■•  Filtrate  slightiy  coloured. 

VolatlIe= 11-48  gr.  per  gall. 

Mineral  =77*65 

Total      =80*04 
(6.)  After  filtration,— 

?l^^J*.™      \  ner  1000  ffalls         Filtrate    decidedly    coloured. 
2*6  lbs.  Lime    /  P«r  i,wu  gaiis.  Froth  lingered  slightly. 

Sample  receive*!  19th  April,  1878. 
(7.)  After  fiUntion,— 

*' siShfte^^/^"  iron  \t^«  "°»«  '^  '^^^  Immediately  after  the 
Smequant  suff       /    ^^''^^'    Mltrate  slightly  coloured. 
(8.)  After  filtration,— 

1  -26     lbs.    Fex(S0«)3,  \  The  lime  was  added  five  minutes  after  the 
Lime  quant,  suff.      /    iron  sol.    Filtrate  was  oolourlew. 
(0.)  After  filtration,- 

0*7  lb.  Fe,  (SOJ„  excess  \  The  ppt  settled  readily.    FOtrate  clear ; 
powdered  chalk        /    did  not  froth. 

Clarification  or  Logwood  Waste  Liquors — 

March.  1879. 

Exit  Liquor  from  Works. 

(1.)   100  lbs.  Alum  Cake  \  „«. ,  ooo  i»ii.  Colour  almost  gone. 

7*6  lbs.  Lime        /  P*'  ^*^^  8**"* 

(2.)    20  lbs.  Alum  Cake  1   neriooo«il«  07 .:  colour  removed. 

1-6  lb.  Lime  I   per  i,uuu  gaiJs. 

(S.)    10  lbs.  Alum  Cake  '»   ^- ,  |W)  (--ii_  86  J  colour  removed. 

0-76  lb.  Lime         j   per  i,000  galls. 

(4.)    6  lbs.  Alum  Cake  ^    ^^^lonn  ».ii. 

0-76  lb.  Lime         f  ^  ^'^  «»""* 
(6.)    4*74  lbs.  Ferric  Chloride  I  ^, ,  nnn  ««ii. 

6*00  lbs.  Ume  |  P«'  ^'^  «^^^ 

(6.)    2-16  lbs.  Ferric  ChloHde  \  nmriam  <mii.    ^  -  colour  removed. 

4-66  lbs.  Lime  f  ^^  ^'"^  ^"■* 

(7.)    0*66  lb.  Ferric  Chloride  I   ^-  ,  nno  miu    70 ,;  colour  removed. 
2*28  lbs.  Lime  )   per  1,000  galls. 

If  DTK.— There  was  a  little  free  HCl  along  with  the  Feja.,  ferrlo  chloride 
or  perchloride  of  iron. 

(8.)    18-6  lbs.  hydrated  alnmuia  per  1,G00  gaUs.    60  ;^  colourremoved. 

Colour  destroyed.  The  ppt.  settles 
per  1,000  galls,      rapidly  and  iwrf  ectly. 


00  ,  colour  removed. 
90*8  ;  colour  removed. 


(0.)  4*12  lbs.  Fe.Cl«^ 
12*6  lbs.  HCl  V 
6*0  lbs.  Lime     f 


(10.)  2-1  lbs.  Fe-Cl.  ^ 
6*26  lbs.  BC\      V 


Colour  destroyed.  Theppi  settles 
per  1,000  galls,      rapidly  and  perfectly. 
2*6lbs.Llme      i  k     /         *-         / 

(11.)  1*26  lbs.  Fe,Cl«^  Filtrate  faintly  coloured.      Ppt. 

2  lbs.  Lime        }  per  1,000  galls,     settled  fairly,  but  left  a  turbidity 

8*76  HCl  J  In  the  liquid,  which,   however, 

was  readily  removed  by  filtration. 
(12.)  0*86  lbs.  Feja.'k        The  ppt.  behaved  as  in  No.  11,  but  the  filtrate 

2-6  lbs.  HCl        V  was  distinctly  coloured. 

1*6  lbs.  Lime     f 

(18.)  20O  lbs.  CaCl,,  chloride  of  calcium,  per  1,000  galls,  removed  60  ;^  of 
the  colour. 
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Appendix"!        Clabification  of  Liquobs from  Woollen  Mill. 

Contents  of  last  Tank  before  entering  '* Xade,"  Copperas,  or 
protosolphate  of  iron,  or  ferrons  sulphate. 


Before  clarification  the  liquid 


ib.)     8  lbs.  FentMU  Sulphate  per  1,000  galls. 

(c)    12  Ite.  FevTouB  Sulphate   \  ««» i  «««  -.ii. 
0-6  Ibe.  Lime        •       )  per  1,000  galls. 

(d.)  18  Ibe.  Fenoua  Snlpliate  per  1,000  galls. 

^■^  o-s'ib.uSi     }p.'Woo«-»ta. 

07.)    8  lbs.  Alum  per  1,000  galls. 

(hJ)     6*6  lbs.  Fe,Cla  \  ,»^-Tnnn»-i- 
6-6  lbs.  Lime     /  P*' ^'^  8*^ 


06  X  ooloor  removed. 

80-8  Z  colour  removed. 
84'6  X  colour  removed. 

78*7  %  colour  removed. 
89*4  %  colour  removed. 

71  X  colour  removed. 

72'6  X  colour  removed. 
96'6  %  colour  removed. 


({.)     No.  (A)  with  8  lbs.  Copperss  per  1,000  galls.     96*0  %  colour  removed. 
The  ferrons  salt  was  added  to  destroy  the  chromate  which  was 
left  by  the  ferric  salt. 


( j.)  3*7  lbs.  Fe,Cl, 
8*0  lbs.  Coppei 
2*75  lbs.  Lime 

(*.)  8-7  lbs.  Fe,a« 
201bs.Ooppen 
2*76  lbs.  Ume 


(i.)     7*4  lbs.  Fe.Cl, 
4*0  lbs.  Oopperas 
6*6  lbs.  Lime 

(m.)  3*7  lbs.  Fe,Cl« 
2*75  lbs.  Lime 


1 
/ 

} 
} 

I  per  1,000  galls. 


per  1,000  galls. ' 
per  1,000  galls, 
per  1,000  galls. 


00*5  X  colour  removed. 


97  X  colour  removetl. 


96*5  %  colour  removed. 


02  X  colour  removed. 


(n)    No.  (m)  with  8  lbs.  FeSOf  .  7  H.O  per  1,000  gals.  No  further  change. 
Ck>mp.  (h)  and  {%), 

(o)      No.  (n)  with  1*4  lbs,  Lime  per  1,000  galls.     98*2  >/  orieiual  colour 

removed. 

The  licuid  flowing  from  the  ppt.  obtained  in  expt.  {j\) 
gave — 

Volatile  matter     -              •       •     8*4  grs.  per  gall. 
Mineral      „          ....    24*6  „ 

Total S20 


Volatile  matter 

Mineral 

Total 


If 


(p)     6  lbs.  CaCl, 
1*5  lbs.  Fe.Clg 
110  lbs.  80, 

(g.)     6  lbs.  OaCl, 
1*5  lbs.  Fe,Clc 


} 


per  1,000  galls, 
(neutral  iron  soL) 


81*0  grs.  per  gaU.  ' 

900-9 

Filters   slowly.     Filtrate 
coloured  blue. 


6  lbs.  OaCl,  ^ 

r  1*6 lbs. Fe,Gl« withy    per  1,000 
t8*01bs.HCl  J 


\    per  1,000  galls. 
/  (neutral  iron  soL) 

galls. 


(Acid  solution  of  iron.) 


(«.)     6  lbs.  Gad, 
1*5  IbSi  Fe,Cl« 
2*0  lbs.  Ha 

((.)     6  lbs.  CaCl, 
1*5  lbs.  Fe,Cl« 
8*0  lbs.  HCl 

(t«.)    Slbs.  GaCl, 
8  lbs.  HCL 


} 


per  1,000  galls, 
(neutral  iron  sol.) 


}per  1,000  sails.  ^ 
(neutral  iron  sol.) 


Similar  to  (p.) 

FUters   dear.      FUtiate 
slightly  yellow. 


Filtrate  blue  and  turbid. 


Filtrate    colonred ;     net 
very  clear. 


I    per  1,000  galls. 


To  the  filtrate  from  the  foregoing— 

2  lbs.  Fe.Cl«  (neutral)  per  1,000  galls. 
?       Lime  (till  faintly  alkaline). 

(V.)     5  lbs.  CaCl,  ^ 

4  lbs.  80„  sulpbu- 1 
rlc  acid  calculated  f 
as  anhydride.        J 

(w.)    51bs.  CaCl. 
20  lbs.  SO., 


} 


per  1,000  galls. 


\    per  1,000  galls. 


The  iUtrate  from  the  iron 
was  good. 

Filtrate  slic^tly  alkaline. 


Fntrate  slightly  turbid 


Mixture  of  Polluted  Liquids  from  Woollen  Mills. 

20  lbs.  sulph.  acid 
4*12  lbs.  Fe,01« 
121U.CaO 

20  lbs,  sulph.  add 
0*82  lb.  Fe  JC1» 
5*0  lbs.  GaO 

lbs.  O.  V. 
0*41  lb.  Fe.a« 
4-Olbs.CaO 

5  lbs.  Cad. 
8i  lbs.  Fe,Cl« 
CaO 

2*5  lbs.  Cad. 
2*1  lbs.  Fe,d« 
6*6  lbs.  HCl 
1        CaO 


} 
} 
} 
} 

-    P«rl,i 


per  1,000  galls, 
per  1,000  galls. 
p€r  1,000  galls, 
per  1,000  galls. 


Filtrate  colourless. 


Filtrate  colourless. 


Filtrate  sUi^tly  coloured.. 


Colouiless. 


Colourless. 


,000  galls. 


APPBNDIX. 


APPENDIX  No.  2. 


Handed  in  bjr  Mr.  W.  NAtLOR,  F,C.S.,'  Assoc.  M.  Inst  C.R 


REPORT  on  the  NxxtJEB  and  Trbatmsnt  of  Manufacturers'  Waste  Effluents. 

By  W.  Naylor,  F.C.S.,  Assoc.  M.  Inst.  C.E. 


BiBBLB  Joint  Oomiczttbb. 

Walton'«  Flurade^  Ptefltoo, 

March,  1893. 
To  the  MemberB  of  ihe  Sab-Oominittee  aj^pointed  to 
consider  tbe  Polidtton  of  Rivers  by  Mannfaotnrers' 
Waste. 

'Genilenen, 

As  instracted  at  the  meeting  of  the  Ribble  Joint 
Oonunittee  in  Decenrber  laai^  I  hea  to  present  herein  the 
main  facts  to  be  considered  in  <^ling  with  the  cases 
of  river  poUution  by  industrial  waste,  which  were  then 
referred  to  yon  by  that  Oomonittee. 

The  branches  of  industry  conoemed  are : — 

1.  Bleaching  (Cotton). 

2.  Dyeing  and  Colour  Printing  (Cotton). 

3.  Paper  Manufacture. 

4.  Tanning. 

5.  The     ManufactuTe    of     Alkali     and     various 

CSiemioals. 

Before  onethods  of  dealing  with  the  different  kinds  of 
refuse  are  considered',  it  would  be  perhaps  desirable  to 
give  an  idea  las  to  what  each  kind  of  waste  practically 
consists  of. 

First. — Bleaching  Cotton. 

The  object  of  the  calico  bleacher  is  to  remove  as  much 
oi  the  foreign  and  objectionable  matter  from  the  woven 
fabric  as  possible.  This  consists  of  the  natuiral 
resinous,  fatty,  waxy  colouring  and  albuminous  matter 
snd  the  artificial  matter  introduced  in  the  sizing  of  tiie 
wanps,  as  well  as  adventitious  dust,  dirt,  and  grease. 

The  nature  of  weavers*  size  varies  in  different  mills, 
-some  sizes  being  subject  to  patent  law.*    The  comiposi-' 
tion  of  a  common  size,  without  loading,  is  given  by 

♦Patent  No.  62,  January,  1674:— AOUbs.  of  sago, 
lOlbs.  of  flour,  10  gallons  of  water,  lib.  of  paraffin  or 
white  wax,  21bs.  of  tallow,  21bs.  of  soap,  2oz.  French 
chi^,  1  gill  or  more  of  mixed  boiled  linseed  or  castor 
oils ;  there  may  also  be  added  gum  guiacttm,  neatsfoot, 
or  cocoa  oil,  and  spermaceti. 


O'Neil  as  folk>ws :— lowt.  of  .potato  etaioh,  6lb8. .  of  Appendix  2. . 
tallow,  61bs.  of  soap,  Ub.  of  sulphate  of  copper;  the         "^f^* 
woven  fabric  to  contain  five  per  ceoit.  dry.. 

A  loading  is  often  added  which  ma;^  bring  the  per- 
centage of  size  to  even  30,  though  calico  .printers  as  s 
rule  work  with  pieces  containing  less  than  this  amount. 

Assuming  the  calico  to  contain  only  five  per  cent., 
then,  when  10,000  pounds  weight  of  cloth  is  put  into  the 
kiens^  a  bleacher  has  to  deal  with  301bs»  of  mlow.fai^ 
salt  of  copper  ^ual  to  IBllbe.  of  tallow,  and  448l'bs.  of 
starch,  or  nearly  Scwt.  as  the  lowest  total. 

The  process  of  bleaching,  thooflh  differing  in  almost 
every  mill  according  to  the  market  somlied  or  as  to. 
whether  it  be  for  dyeing  or  printing  only,  is  in  Lanca- 
shire  mills  suibstantiairy  as  follows:—* 

1.  The  pieces  are  washed  to  remove  loose  dirt  and 

to  soften  the  starch,  etc  (steeping).  . 

2.  Boiled   in  milk  of  lime   to  decompose  waj:v, 

greasy^  and  resinous  matters  as  well  as  solute 
Boape  into  insoluble  soaps. 

3.  Washed.     Some  weavers'  stardi  lost. 

4.  Passed  through  a  sour  of  weak  acid.    Lime  soaps 

converted  into  fatt^  acids  and  salts  of  calcium. 
Any  lime  left  in  cloth  is  dissolved,  as  are  also 
any  metals  in  size. 

5.  Washed. 

6.  Boiled  in  resinate  of  soda  or  alkaline  substitute. 

Fatty  acids  dissolved.  Vegetable  brown 
colours  loosened. 

7.  Washed. 

8.  Passed  through  chlorine  solution  or  "chemio." 
.  Colouring  matter  bleached'. 

0.  Washed  (sometimes  omitted). 

10.  Soured  again  in  weaik  acid. 

11.  Washed  for  final  cleansing. 

in  order  to  note  exactly  the  extent  of  pollution  caused 
by  each  of  these  steps  in  the  process  of  bleaching, 
samples  were  obtained  through  the  kindness  of  Mr. 
Wood,  from  Brinscall  Bleach  and  Print  Works  in 
January,  1803,  which  gave  results  as  follow: — • 


Series  A.— Bleaching  Process  at  Wood's,  Brinscall. 


Parts  per  100,000. 

Parts  per  100. 

dumber 
of 

Date. 

Nature  of 

Dissolved  Solids. 

Total 

Susi^nded  Solids. 

Total 

Acidity. 

Alkalin- 
ity. 
Normal 
H.SO. 
requir'a. 

Relative 

Sample. 

fc^mple. 

Dis- 
solved 

Sus- 
pended 
Solids. 

Total 
Solids. 

Normal 
NaHO 

Volumes 

i 

Mineral. 

Organic. 

1 

Solids. 

Mineral. 

Organic. 

reqiiir'd. 

1 

1 

Gallons. 

ia3 

1 

y 

Water  Supply 
from  Reser- 
voir. 

8-0 

10-3 

18-3 

Nil. 

Nil. 

Nil. 

18-3 

Neu 

itral. 

— 

104 

First  Wash  (or 

42-9 

145-1 

188-0 

16-4 

55-9 

72-3 

260*3 

-2 

20,000 

9 

Steep),  I. 

1 

105 

23rd, 

Spent      Lime 
IromKeirJI. 

134-3 

613-8 

7481   ,      90 

1 
I 

105-0 

114-0 

862-1 

• 

1-4 

1,600 

106 

24th, 

Wash  out  of 
Lime    Keir, 

22-8 

25-7 

48-5         6-8 

1 

9-7 

16*6 

65-0 

3 

20,000 

107 

26th, 

III. 
First  (orGrey) 

288-9 

131-4 

420*3 

8-8 

55-9 

64-7 

486-0 

32-7 

^"'** 

1,600 

106 

[26.hJ 

Sour,  IV. 
Wash  out  of 

42-7 

22-0 

64-7 

3-4 

10-7 

14-1 

78-8 

1-5 

20,000 

109 

and 
27  th 

Grey  Sour,  V. 
Spent  Ash  Li- 
quor (Soda), 
VL 

802*1 

556*4 

1358-5 

/Taker 

I  with  dis 
Solids. 

eo]ved\ 

1358-5 

— 

101 

1,400 

110 

of 

Wash  out  of 
Ash      Keir, 

30-7 

20-2 

60*9 

3  0 

9-0 

12-0 

62-9 

20 

20,000 

111 
112 

Jan., 
1893. 

VIL 

Spent    "Che- 
mic,"  Vin. 

Second       (or 
White)  Sour, 
X. 

114-3 
126-5 

29-8 
47-5 

144*1 
174-0 

8-6 
1-2 

11-5 
71 

201 
8-3 

164-2 
182-3 

10-9 

•3 

1,600 
1,600 

113 

4                                        V 

Wash  out  of 

8-2 

12-1 

^•3 

2-9 

11*2 

14*1 

34-4 

*3 

20,000 

White  Soar, 

XL 

1 

1 

» 


ROTAL  COMMISSION  ON  SEWAGE  DISPOSAL. 


Appendix  2.        ^  ^^  eeries  of  analyses  it  will  be  noticed  tbat  tke 
.^^         bulk  of  the  solids  lie  in — 


Series  A^. 

Organic 
Solids. 

Inor- 
ganic 
Solids. 

Total 
Solids. 

260-3 

8621 

485-0 

1,358-5 

Relative 
Volume. 

Gals. 

20,000 

1,600 
1,600 
1,400 

Product  of 
Relative 
Volume 

and  Total 
Solids. 

The     First 

Steep. 
Spent  lime 

frpmKeir. 
Gr^  Sour  r 

Spezit  A^h . 

301 -0 

r 

718-8 
187-8 
556-4 

59-3 
143*3 
297-7 
802-1 

5,206,000 

1,379,360 

776,000 

1,901,900 

The  sum  of  the  relative  volumes  of  these  liquois  com- 
pared with  the  whole  volume  of  waete  is  as  1  to  4* 

If  the  relative  volume  of  the  water  used!  in  any 
particular  step  of  the  process  be  miultiplied  by  the  total 
solide,  the  .product  will,  of  course,  he  the  relative 
amount  of  solids  carried  out  into  the  T'iver  by  the  w«ter 
used  in  thU  step  of  the  process.  (To  convert  parte  per 
100,000  <to  graine  per  gallon  multiply  by  -7.) 

Estimated  in  thie  manner,  the  total  solids  contained 
in  these  four  (Series  Al)  together,  are  to  the  total  solids 
in  the  whole  of  the  water  turned  out,  as  9  tol4. 

Since  then  these  liquors  forementioned  (Al)  consti- 
tute only  one-fourth  of  the  whole,  but  contain  nine- 
fourteenths  of  the  solids,  the  question  arises  as  to 
whether  it  should  not  be  made  compulsory  to  treat  these 
liquors  at  least,  and  the  option  given  as  to  whether  the 
others  be  treated  or  not. 

It  follows,  too,  that  the  remaining  liquors  amount  to 
three^ourths  of  the  whole,  but  only  contain  five-four- 
teenths of  the  total  solidls. 

The  recommendation  to  pass  away  as  hai^nless  the 
waste  waters  was  made  by  Sir  Henry  Boecoe  in  ^e 
jpreliminary  report  eubmitted  to  "The  Mersey  and 
Irwell  Joint  Committee  "  in  March  last,  and  previously 
to  this  by  ^e  Rivers  Pollution  Comanissioneici. 

It  should  also  be  pointed  out  that  the  ratio  of  oz^anic 
to  inorganic  matter  in  the  forementioned  Al,  is  as  16*5 
to  13,  and  in  the  remaining  six  as  21  to  37,  which  in- 
dicates greater  liability  to  decompose  in  the  series  Al. 

The  remaining  six  alluded  to  are — 


Frodact 

Oivaoic 

In. 
oiganic 

Total 

Relative 

1 

of 
Belatlve 
Volome 

Solids. 

Solids. 

Solids. 

j  Vohime. 

and 
Total 
Solids. 

Galls. 

a 

Wash  oat  of  Lime  Keir  - 

35*4 

29-6 

66 

20,000 

1,800,000 

Wash  out  of  Grey  Sour  • 

82-7 

46-1 

78-8 

1   20,000 

1,576,000 

Wash  oat  of  A«h  Keir    - 

29-2 

887 

62-9 

20,000 

1,268,000 

Spent "  Chemic  "    - 

41-8 

122-9 

184-2 

1,600 

262,720 

White  Soar     • 

64-6 

127-7 

182-8 

1,600 

291,680 

■ 

Waah  oat  of  White  Soar 

28-8 

HI 

84-4 

20,000 

688,000 

After  those  liquors  referred  to  as  being  the  worst, 
oome  the  "  Spent  Chemic  "  and  "  White  Sour  "  in  order 


of  contaminating  tendency ;  and  as  the  relative  volume^ 
of  these  two  is  but  3,700,  they  would  be  advantageously 
classed  with  the  first  four  as  requiring  treatment. 

But  it  should  be  borne  in  mind  that  in  many  in* 
stances  bleaoh,  dye,  and  paper  works,  are  laid  out  in 
such  a  manner  as  to  preclude  the  separation  of  the^ 
liquQTs  in  this  way  without  entailing  considerable  ex- 
pense. The  keirs,  becks,  washing  machines,  etc.,  are- 
placed  sufficiently  low  to  allow  of  being  fed.  from  the 
water  supply  by  gravitation,  and  the  outlets  placed  just 
sufficiently  high  to  reach  the  water  line  of  the  river  a. 
little  above  its  normal  flow. 

Delivery  pipes  from  the  various  madiines  are  run 
here  and  there  in  every  direction,  dodging  first  one 
obstacle  and  then  another  according  to  circumstances,, 
but  eventually  reaching  the  river. 

In  each  of  such  cases,  a  systematic  mode  of  concentra- 
tion or  rejection  of  liquors  for  treatment  would  neces- 
sitate the  movement  of  machines,  upraising  of  floors,  or 
multiplicity  of  pipes  to  an  extent  beyond  all  reason, 
and  no  course  is  left  but  to  stubject  the  whole  of  the- 
effluent  (mixed)  to  treatment. 

In  addition  too,  to  the  quantity  of  solids  borne  by  a. 
bleacher's  waste,  the  amount  of  organic  matter  therein 
also  demands  notice.  Bleachers,  I  fancy,  get  credit 
generally  for  much  purer  effluents  than  they  really 
turn  out. 

The  process  of  bleaching  is  essentially  a  process  of 
washing,  and  the  objectionable  matter  washed  out  is> 
more  liable  to  decomposition  than  appears  at  first  sight. 

Professor  Hummel  (Dyeing  and  Calico  Printing)*, 
speaks  on  this  subject  as  follows  :  — 

"In  bleach  works  the  refuse  liquids  consist  of  alka- 
line and  soapy  solutions,  together  with  such  as  contain 
calcium  chloride,  traces  of  bleaching  powder,  and  free 
acids.  Here  are  all  the  elements  necessary  to  mutual 
purification,  if  allowed  to  mix  together  in  due  propor- 
tions ;  the  calcium  will  precipitate  the  soap  solutions, 
while  the  free  acids  will  neutralise  and  precipitate  the 
alkaline  liquids  and  decompose  the  waste  solutions  of 
bleaching  powder. '' 

With  very  great  care  this  statement  may  no  doubt  bp 
verified  on  the  part  of  the  bleachers,  but,  unfortimately, 
conveniences  for  the  detention  of  one  liquor  until  s 
favourable  opportunity  for  its  action  upon  another  are 
not  always  to  hand,  and  there  is  certainly  no  case  in  the 
Bibble  Watershed  where  such  a  course  is  followed.  The 
idea,  nevertheless,  has  been  laid  hold  of  and  contorted 
into  every  imaginable  form,  until  now  one  is  often  in- 
formed with  childlike  assurance  that  bleach  waste  has 
only  to  be  admitted  to  the  river,  when  it  will  purify 
itself  and  the  river  afterwards  for  miles. 

The  reservoir  or  lodge  immediately  above  the  Pincrof  t 
Dye  Oompany,  Adlington,  which  is  fed  principally  by 
water  containing  bleach  waste  from  works  higher  up  the* 
stream,  in  summer  becomes  neither  more  nor  less  than 
a  huge,  stinking  cesspool,  bubbling  continually  with 
gases  which  arise  from  decomposing  sludge.* 

The  following  analyses  of  bleach  liquor  indicate  its 
putrescent  nature,  though  it  will  be  noticed  the  organic 
nitrogen  is  small  in  quantity. 

*  The  lodge  was  let  down  on  9th  March,  1893,  owing^ 
to  an  accident  to  the  dam,  when  I  saw  on  the  bottom 
15,000  to/is  of  sludge.  Some  years  ago  an  attempt  was 
made  to  empty  it,  but  after  a  few  days  the  idea  was 
abandoned. 


APPENDIX. 


9 


Serie 

bR— Analyses  of  Average  j 

SLEACf 
1      _ 

I  WAS' 

rE  SHOW. 

[NG  Ul 

tGANIC 

MATTER. 

10,000. 

Appendix 

2 

- 

Parts  per  IC 

Number  of 
Sample. 

Date. 

Nature  of  Sample. 

9. 

1 
1 

Free 
Ammonia. 

Nitrogen  as 
Nitrites  and 
Nitrates. 

1 

Organic 
Carbon. 

1 

•ill   £ 

o^  i 

Ii 
II 

Total 
Nitrogen. 

129 

9  Feb.  1893   - 

Samples  of  waste  bleach  liquor 
taken  every  three  hours  and 
mixed.      (Whalley    Abbey 
Print  Co.) 

186-0 

•012 

0 

10 

1-45 

■066 

26tol 

•009  ,     065 

! 

117 

3  Feb.  1893    - 

1 

1 

Samples  (colouredt)  of  waate 
bleach    liquor    taken    half 
hourly  and  mixed.    (Graf- 
ton and  Co.,  Accrington). 

86  1 

•03 

•1 

40 

9-03 

■87 

10  tol 

•12r>       -995^ 

! 

1 

128 

10  Feb.  1893   - 

Samples  of  waste  bleach  liquor 
taken  half  hourly  and  mixed. 
(Stanning's,  Ley  land). 

136-5 

1 

•24 

0 

130 

26124 

2-734 

9tol 

•19 

2-924 

*  Due  principally  to  acids.  t  Coloured  by  "  liack  pieces." 

NoTX. — The  above  samples  and  aU  to  follow  were  accepted  from  manufacturers  as  6ana^cfe' specimens  of  waste,  but 

can  only  be  strictly  considered  as  such  for  the  time  defined. 


sboond.^dtbina  and  o^ico  printing. 

Dtbino. 

Dyeing  is  biiefly  the  process  of  passing  fabrics  through 
solutions  of  colouring  matter,  under  conditions  favour- 
able etthier  to  the  temporary  or  permanent  retention  of 
the  colouring  matter  by  the  fabric.  There  are  many 
colours  wlubh,  though  not  readily  absorbed  by  the  fabric 
itself,  are  capable  of  fixing  themselves  upon  some  agent 
with  which  the  fabric  may  be  saturated,  which  agent  is 
temied  a  mordant.  Different  mordants  are  used  for 
different  colours,  one  colouring  agent  often  changing 
its  tone  altogether  with  a  difiereut  mordant 

The  colouni  used  in  the  Bibble  Watershed  are  prin- 
cipally alizarine,  logwood,  and  indigo,  from  which  there 
is  no  waste  thrxywn  into  the  river  until  after  the  point 
ol  making  coloured  solutions  or  dyes. 

Goods  are  passed  through  the  solutions  after  mordant- 
ing, then  washed  ;  certain  oolouirs  are  afterwards  soaped 
also,  thai  they  may  acquire  a  finished,  polished,  or 
blighter  appearance,  and  then  washed  again. 


Calico  Pbinting. 

Calico  printing  is  the  art  of  dyeing  designs  topically 
upon  calico  having  either  a  white  or  already  coloured 
ground.  The  colour  is  first  placed  upon  wooden  blocks 
or  engraved  copper  cylinders,  from  which  it  is  after- 
wards transferred  to  the  fabric.  This  causes  calico 
printers'  wa«te  liquor  to  be  of  a  more  obnoxious  char- 
acter than  that  from  dyers,  for  before  the  colour  will 
adhere  to  the  blocks  or  engraved  cylinders  it  must  be 
thickened  by  a  paste,  which  paste  is  afterwards  washed 
out,  the  colour  being  left  behind.  The  principal  thick- 
ening agents  are: — ^Albumen,  casein,  china  day,  pipo^ 
clay,  dextrin,  glue,  gluten,  glycerine,  gum  Senegal,  gum 
tregacanth,  molasses,  lead  sulphate,  potato  stardi,  s^ep, 
shellac  in  borax,  sugar,  wheat  flour,  wheat  starch,  zinc 
chloride,  and  zinc  nitrate.    (Gardner). 

The  **  whites  "  or  pieces  to  be  printed  are  run  between 
the  plain  and  engraved  cylinders,  together  with  blankets 
and  "  back  pieces  "  or  "  back  greys,"  which  in  due  course 
become  themselves  smeared  or  coloured,  and  upon  being 
washed  and  bleached  give  a  colouration  to  the  bleach 
waste. 


Series  C— Analyses  of  Dye  and  Calico  Print  Liquors. 


Number 
of  , 
Sample. 


103 


115 


116 


118 


'30 


Nature  of  Sample. 


Parts  per  100,000. 


Diasolved  Solids. 


Mineral. 


Oi^ganic. 


Total 

Dissolved 

Solids. 


Suspended  Solids. 


26  Jan.  1893 


26  Jan.  1893. 


26  Jan.  1893. 


3  Feb.  1893 


135      <  9  Feb.  1893 


10  Feh  1893- 


Water      from      Wood'n  ;         8  0 
Reservoir,  Brinseall. 

Waste     Dye     (Wood's)         680 
from  becKs. 

Wash  from  Dye  Becks         22-1 
(Wood's). 

Dye   and    Calico    Print       146  1 
Waste,  Grafton  &  Co., 
Accrington. 

Dye   and    Calico    Print  '       26 -4 
Waste, Whalley  Abbey  > 
Print  Co.  ] 

I 

Dye  Waste,  Stanning's,  ,       90  4 
Leyland. 


10-3 

256-2 

48-2 

41-9 

28-3 

80-2 


18-3 

324-2 

70-3 

188-0 

54-7 
176-6 


Mineral. 


10 
42  0 
10-2 

8-0 

12-2 


Organic. 


Total 

Suspended 

Solids. 


41-5 

118-9 

61 


1-4 


31-2 


42-5 


160-9 
16-3 


9-4 


43-4 


Total 
Solids. 


18-3 
366-7 
231-2 

204-». 

64-1 
2200 


1213. 
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Series  D.— Analyses  of  Average  Dye  and  Calico  Print  Waste. 

SHOWING  ORGANIC  MATTER. 


O 

Number 
Sample. 

Date. 

118 

3  Feb.  1893 

lao 

10  Feb.  1893 

I 


Nature  of  Sample. 


1 

o 
H 


Sample  of  WaRtc  Dye  (analipe) '  204*3 
and  thicljening,  Graftuu  & 
C!o.,  Accnngton. 


Samples  of  Dye  Waste  (analine), 
Stanning's,  Leyland. 


2200 


a 
o 


•27 


•36 


^"^ 

sg 

III 

* 

orine. 

2.g-c 

-<^  -ti^^ta 

^"« 

.^4  .>M  .firt 

^ 

^^^ 

• 

__  a 

c 

rganic 
arbon. 

rganic 
itroge 

N 

lorgan 
itroge 

CO 

or^ 

::^ 

3 


0 


1-2 


30 


6o8      -329    20tol 


0:5 

HS5 


549 


,  I 


37      33-71  ,309      11  to  1 


♦  Due  principally  to  acids. 


It  will  be  seen  from  these  analyses  that  the  character 
of  dyers'  refiue  is  almost  as  objectionable  as  it  appears. 
The  colour  itself,  however,  is  very  difficult  to  obliterate 
entirely,  though  this  can  be  done  with  poper  appUanoes 
<a8  will  be  seen  later.  A  small  quantity  of  colour  will 
give  a  very  decided  tint  to  a  large  volume  of  water,* 
the  amount  left  in  the  dye  becks  to  be  thrown  away 
being  only  that  which  remains  unabsorbed  after  it  has 
l>een  worked  until  its  value  is  less  than  the  cost  of 
running  the  machinery.  The  chances  of  its  being  re- 
moved in  the  becks  at  any  time  are  small,  for  since 
these  are  heated  by  steam  in  contact  with  the  liquor, 
which  steam  is  continually  condensing,  the  volume  of 
•dye  liquor  is  continually  increased,  imd  the  strength  de- 
-creased  accordingly,  and  the  weaker  the  strength,  of  the 
Ijquor  the  longer  the  time  required  for  a  given  piece  of 
fabric  to  abstract  the  colour.  An  excess  of  colour  is 
always  added  too,  otherwise  processes  wliich  now  re- 
•quire  hours  would  require  months.  The  thought  of  ab- 
stracting all  dye  in  the  dye-house  must  tiierefore  be  dis- 
missed until  mordants  are  discovered  which  will  take 
•up  all  the  colour  from  solution,  and  that  quickly. 

The  Treatmej^'t  of  Bleach  asd  Dtb  Waste. 

A. — Bleach  Waste. 
The  efforts  recently  put  forth  by  local  governing 
authorities  to  prevent  that  pollution  of  streams  which 
lias  been  steadily  increasing  for  years  with  the  increase 
of  population  and  development  of  industry,  haa  caused 
to  be  put  upon  the  market  appliances  and  agents, 
whose  name  is  legion,  for  the  purification  of  waste 
liquors.    Summed  up  they  are  methods  of — 

1.— Filtration. 

2. — Precipitation. 

Prior  to  the  consideration  of  these  methods  of  treat- 
ment,  let  it  again  be  noted  that  the  liquor  now   in 
question  is  one   having  abundance  of  solids  both  in 
solution  and  suspension,   a  considerable  proportion  of 
•each  being  of  a  somewhat  decomposable  nature. 

The  purification  of  this  liquor  therefore  means  the  re- 
iduction  to  a  rational  extent  of — 

1. — The   suspended   solids. 
2. — ^The  dissolved  solids. 

Now  filtration,  with  any  sense  of  modesty,  claims 
Tiothinflj  more  tban  the  mechanical  separation  of  sus- 
pended solids  by  means    of  a    permeable    diaphragm. 

*  -05  grammes  of  indigo  will  colour  20,000,000  times 
the  quantity  of  water,  on  a  white  ground,  at  a  depth 
of  1  metre  (30  inches). — Dr.  Fleck. 


True,  some  of  the  very  extensive  sf^nd  filters  for  potable 
waters  may  abstract  a  proportion  of  diBBolyed  matter, 
but  no  practicable  filter  for  manufacturers'  waste  can 
do  this,  and  the  filtrate,  though'  presenting  often  a 
satisfactory  appearance,  contains;  much  that  is  to  be 
objected  to  in  solution,  this  dissolved  matter  being  liable 
to  precipitate  itself  later  on  in  the  river  bed. 

Herein  lies  the  great  objection  to  mechanical  filters ; 
the  clear  filtrate,  almost  saturated  with  dissolved  matter, 
will  often  deposit  a  large  amount  even  upon  being  left 
alone  in  a  bottle,  while  the  probability  of  such  a  deposi- 
tion in  a  stream  when  in  contact  with  liquors  of  dis- 
similar nature  is  even  greater. 

These  remarks,  it  will  be  noted,  do  not  refer  to 
sewage  filtration  where  bacteriological  infiuenoea  axe  at 
work.  A  manufacturer's  filter  to  be  of  use  must  be 
quick — aided  by  steam,  pneumatic  or  hydraulic  pres- 
sure— and  frequently  washed  out,  thus  deertroying  the 
effects  of  any  microbes,  if  present,  and  their  presence  is 
doubtful. 

Turning  now  to  precipitation  the  questlonfl  present 
themselves :  — 

1. — ^Will  precipitation  remove  all  or  any  suspended 
matter? 

2. — Will  it  increase  or  decrease  the  dissolved  matter? 

5. — ^How  is  the  organic  dissolved  matter  affected  1 

It  will  be  necessary  first  to  dioose  a  ptrecipitant  from 
the  host  for  which  many  virtues  are  claimed.  In  this 
choice  I  have  been  guided  by  the  report  of  Dr.  Angus 
Smith,  F.B.S.,  1882,  to  the  Local  Gk>veminent  Bo«^, 
on  the  Rivers  Pollution  Prevention  Act,  1876— a  copy 
of  which  is  forwawied  with  this  report. 

On  page  82  et  seq.,  it  will  be  seen  that  Dr.  Smith 
relied  upon  the  heavy  precipitate  formed  when  a  solu- 
tion of  an  iron  salt  is  brought  in  contact  with  milk  of 
lime.  In  dealing  with  sewage  precdpitants  something 
more  might  be  said  concerning  the  claims  of  other 
agents,  but  for  trade  waste,  though  very  many  precipi- 
tant s  have  appeared  since  1882,  iron  salts  appear  to  be 
the  keynote  of  all.  They  may  be  adulterated,  re- 
named, or  patented,  but  iron  salts  are  nearly  cdways 
there. 

For  bleach  waste  I  have  tried,  in  many  proportions, 
for  this  report,  ferrous  sulphate  and  milk  of  lime  with 
satisfactory  results.  From  the  experiments  made,  I 
will  only  abstract  that  with  bleach  waste  from  the 
Whalley  Abbey  Print  Works,  which  was  the  waste 
contaimng  about  the  greatest  quantity  of  total  solids 
before  treatment. 


Series  E.    Analyses  showincj  Re.^ult  of  Treatment  by  Lime  and  Ikon  Salts. 


-s 

• 

Date. 

Nature  of  Sample. 

129 

9  Fob. 

1 

1 

1893  - 

Wballey  Abbey  bleach 
waste  collected  at 
three  hourly  intervals. 

119 

1 

(            — 

1 

1 

1 

\ 

Same  after  treiitnient 
with  two  grains  i)er 
gallon  Ferrous  sul- 
jilmte  (FeS04.  7H2(  >) 
»inds*».vftn  »»Tainj»  1mii« 
(CttO). 

DisHolvecl 
Solids. 

--     *-             — 

•                        • 

B     i 

^          O 

Total 

Dissolved 

Solids. 

Su8)iended 
Solids. 

1 
o 

Total  Solids. 

Orgjinio 
Carbon. 

1 

Mineral. 

Organic. 

Organic 
Nitrojren 

Remarks. 


136-3 


98-8 


39-8  I  1761 


19-3 


5-2 


9-9 


1181 


I86  0  1*4,5    -056 


-      118-1   112G   -045 


-012 


0-75 


Acid   reac- 
ti(3n. 


Neutral  re- 
action. 


Reduction  per  cent. 


28 


.51 


.33 


100 


101)        100  i  36*  I 


2-2  i 


19 


'    Most  bleach  works  effluents  contain  more  suspended  matter  tban  tliis. 
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It  is  here  shown  that  all  su^jpenxied  'matters  are  re- 
moved;   the  total  dissolved  solids  reduced  by  33  per 
cent.,  while  the  organic  >matter  is  reduced  by  51  per 
cent. 

In  all  the  other  cases^  whether  total  dissolved  solids 
If  en  wjoch  higher  or- much  lower ,  there  was  a  marked 
<xedxbction  in  both  inorganic  and  organic  matter. 

In  respj^f  then,  to  .the  qnestions  asked  supra^  these 
figures  and  facts  point  unmistakably  to  .precipitation 
-  being  cheaper  .and  more  efficient  than  filtration,  and  I 
hope  to  be  able  to  give  details  of  a  trial  on  a  large  scale, 
vhan  the  taniks  now  in  progress  at  Messrs.  Stanning's, 
Leyland,  are  completed. 

B. — Dye  and  Calico  Phint  Waste. 

The  foregoing  analyses  have  shown  calico,  pirint,  and 
dye  wastes  to  he  of  a  very  objectionable  character,  too, 
and  that  they  certainly  demand  treatment.  Dr.  Angus 
Smith  showed  that  as  a  precipitant  ferric  chloride  had  a 
better  effect  on  the  colouration  than  ferrous  sulphate 
(page  83,  Report  to  the  Local  Governonent  Board,  1882), 
and  he  also  supplemented  precipitation  by  aeration — 
with  good  results.- 

Bated  August  12th,  1889,  Mr.  Hunt,  F.I.C,  Leeds, 
presented  a  Beport  to  the  Leeds  Leather  Trade  Associa- 
tion, on  "  The  treabnent  of  the  effluent  from  the  Bus- 
lin^^orpe  Tannery,  with  special  reference  to  a  week's 
work  at  the  Tanks,"  from  which  I  am  kindly  permitted 
hy  the  author  to  extract  the  following :  — 

"  In  your  report  of  8th  May,  1888,  a  description  of  the 
tank  is  given.  Since  then  an  knproved  method  of 
^agitating  the  contents  of  the  tank  during  precipitation, 
has  been  adopted.  Perforated  pipes  have  been  fixed 
near  the  floor  of  the  tanks.    Through  these  pipes  a 


strong  current  of  air  is  forced  by  one  of  Meldruan'a  Appendix  2  * 

eteam>  injectors.    The  air  passing  up  through  the  wate;        • 

agitated  it  perfectly,  and  the  process  of  precipitation  is 
improved  and  shortened.  The  smell  during  precipita- 
liion  complained  of  before  is  not  now  noticeable.  Sul- 
phate of  iron  (copperas)  has  been  used  for  precipitating, 
a  mixture  of  equal  weights  of  copperas  and  alumino 
fenric  cake  giving  good'  results^" 

More  recently,  1892,  Messrs.  Mather  and  Platt^ 
Salfoid,  have  brought  out  a  similar  arrangement  for 
precmitating  and  aerating  dye  liquors,  which  I  under- 
stand, has  fulfilled  all  it  was  expected  to  do,  with 
alumino  ferric  and  lime  as  precipitating  agents.  The 
system  of  aeration  has  also  been  practised  successfully 
hy  Messi^  Kw  A.  Sanderson  and  Co.,  Galashiels. 

In  your  laboratory  at  Preston  experiments  have  been 
made  <»  a  small  scale — and  in  ihe  solution  of  this  parti- 
cular problean,  namely,  removal  of  colouration,  a  small 
experiment  is  quite  as  conclusive  as  a  large  one — ^with 
ferric  chloride  and  lime,  the  results  being  eminently 
satisfactory.  The  colouration  was  completdy  removed 
■after  fifteen  minutes  aeration,  the  effluent  resembling 
distilled  water  in  transparency.* 

The  improvement  in  other  respecis  can  be  noted  from 
an  analysis  given  below  of  the  Whialley  Abbey  dye  and 
print  waste,  before  and  after  treatment.  This  sample 
is  chosen  atf  the  one  being  most  deeply  coloured — ^r«d- 
dish  purple— and  though  it  contains  but  a  small 
quantity  of  onganic  jnattor  and  solids,  if  small  quanti- 
ties are  affected  the  larger  quantities  are  pretty  safe. 


*  The  addition  of  a  little  sulphurous  acid  has  a  good 
bleaching  effect  often — the  acidity  being  afterwards 
neutralised  bv  lime. 


E.  2. — Analyses  showing  Result  of  Treatment  by  Lime,  Iron  Salts,  and  Aeration. 


Number        ! 
Sample.          ! 

Date. 

r 

9  Feb. 
1893. 

Nature  of 
Sample. 

Print  and  Dye 
Waste,  Whal- 
ley  Abbey. 

Dissolve 
Mineral. 

I  26-4 

d  Solids. 
Organic. 

28-3 

TotAl  DLs- 
solved  Solids. 

Suspended 
Solids. 

1 

si 

Total  Solids. 

1 

Organic 
Carbon.        j 

Organic 
Nitrogen. 

Free 
Ammonia. 

Remarks, 

Mineral. 

Organic. 
1-4 

135 

54-7 

8  0 

9-4 

641 

4-79 

•425 

•03 

Slightly 

acid 
reaction^ 

120 

Same  after  treat 
ment       with 
lime      (CaO), 
ferric  chloride 
(Fe,  Cl«),  and 
aeration. 

)  28  •2* 

21  1 

49-3 

0 

0 

0 

49-3 

1094 

•042 

•06 

Neutral 
reaction* 

Reducti( 

on  per  cent.     - 

20 

10 

100 

100 

100 

23 

90 

1 

— 

More  than  quantwm  9uff,  of  precipitant  added. 


I  therefore  beg  to  submit  for  your  earnest  considera- 
tion the  advisability  of  recommending  this  course  for 
manufacturers  in  the  watershed,  for  the  cost  of  running 
a  small  air  compressor  or  Sturtevant  blower  is  but 
small,  and  the  removal  of  coloration  from  our  rivers, 
would,  in  the  eyes  of  the  general  public,  cover  a  multi< 
tade  'Ol  other  sins,  and  at  the  same  time  certainly  be  an 
important  step  towards  a  more  complete  purification  to 
f<^o«r. 

Thb  Disposal  or  Pbecipitated  Sludge. 

The  volume  of  sludge  arising  from  the  use  of  iron 
salts  and  lime  is  greater  than  that  from  the  use  of  many 
other  precinitants.  At  Messrs.  Stanning's,  60  gallons  of 
liquor  yielded  with  these  agents  351bs.  of  wet  sludge-r- 
that  is,  about  half-a-pound  to  a  gallon,  or  about  a  ^oz. 
of  dry  solids  if  the  water  be  deducted,  which  amounts 
to  d5  per  cent.  By  the  cautiously  sparing  use  of  pre- 
cipitant s  these  figures  may  be  somewhat  reduced,  but 
not  a  great  deal.  Boughly  speaking  it  w^ill  mean  4cwt. 
to  1,000  gallons  treated,  which  is  equivalent  to  some 
XoxkA  ol  sludge  per  diem  in  all  cases.* 

•  Messrs.  Stanning  calculated  independently  that  they 
abstract  5  tons  per  diem  of  dry  solids  from  fabrics. 
This,  amounting  to  100  tons  wet  sludge,  about  coincides 
with  the  figures  given  above.    Effluent  500.000  eallons. 

1213. 


Manufacturers  who  have  made  a  life-long  study  of  the 
subjects  upon  which  I  have  presumed  to  make  as  cursory 
remarks  as  possible,  are  fully  cognisant  of  this  fact, 
which,  more  than  any  other,  I  am  inclined  to  believe 
is  the  stumbling  block  to  the  general  adoption  of  pre- 
cipitation. From  correspondence  with  manufacturers 
up  to  the  present  it  is  to  be  gathered  that  the  majority 
of  them  stand  back  on  these  grounds,  while  others  have- 
circumstantial  reasons,  and  just  a  few  still  plead  igno* 
ranee,  thinking  perhaps,  that  "  where  ignorance  is  bliss,. 
'tis  folly  to  be  wise." 

Attempts  have  been  made  to  utilise  sludge  for  thsr 
manufacture  of — 

l.—jCement ; 

2. — ^Manure ; 

3. — ^Illuminating  gas  ;  and 

4. — For  fettling  puddling  furnaces. 

In  no  cases  as  yet  have  the  results  been  financially 
satisfadtory,  and  in  the  fourth  instance  not  satisfactory 
at  all,  the  percentage  of  iron  oxide  in  the  sludge  being 
too  small. 

Analyses  of  sludge  from  bleach  liquor  only,  calioa 
nrint   waste   onlv.  and  from   the   tanks  of  WooiL*'.   at. 

B  2 
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Appendix  2     Brin«call,  where  logwood  chips  form  a  large  proportion 
—         of  the  waste,  have  beeii  made  with  results  as  follow  :  — 

Series  F.— Analyses  of  Precipitation  Sludges  well 

DRI£D  AT  212''  F. 


• 

184.  . 
Sludge  from 
Woods',  Brina- 
call  (principally 
Logwood  Chips) 
after  Lime  and 
Fenic  Chloride. 

188. 

Bleach  Waste 

(Stanniitg's) 

Sludge  after 

Lime  and  Iron 

Sulphate. 

182. 

Pye  and  Print 

Water  Sludge 

(Laboratory) 

after  Lime  and 

Ferric  Chloride 

and  aeration. 

Moisture    • 

1-09 

2*81 

2'&2  per  oent. 

Organic  Matter,  CO, 
Ac. 

96-78 

86*88 

28*66  per  cent. 

Inorganic  Matter 

219 

60*86 

68-81  per  cent. 

Nitrogen,    equal    to 
Ammonia. 

•004 

Trace  only. 

FhoBphoric  Add 

— 

•008 

•001 

^  ..  /Iron         Oxide 
g>|^Lime(l^) 

■^ 

— 

18*94 
89-27 

tS^  I  SUlca  Alumina, 

'Gasea  given   olT  per 
ton  of  Sludge. 

7,762  cubic  feet. 

1,794  cubic  feet. 

6-48 
287  cubic  feet. 

Cement. 

The  manufacture  of  cement  to  artand  the  breaking 
tests  of  present  day  engineers  is  a  dillicult  matter 
with  the  best  material®  in  good  condition,  while  with 
«uch  sludges  as  those  above  quoted,  where  all  the 
'cons'tituents  of  a  good  cement  are  not  present,  and 
"where  other  substances,  difficult  to  abstract,  and  which 
would  have  a  deleterious  effect  upon  the  proper  and 
useful  constituents  of  cement  are  present,  the  difficulty 
is  increased. 

» 

And  in  addition  to  the  disadvantages  of  its  wet  con- 
•dition  and  the  additions  or  abstractions  necessary, 
•even  if  possible,  such  sludges  could  hardly  compete 
with  the  raw  m«lterial  for  cement  making  at  present 

firices  ;  for  the  prime  cost  of  cement  raw  materials — 
ime-stone  and   clay — ^form  only  a  small  item   in  the 
•cost  of  production,  the  re&t  being  swallowed  in  burning. 

Ezperimenits  are  still  bein^  made  with  a  much 
more  likely  material,  namely,  uie  sludge  from  Chance's 
Sulphur  Recovery  Process,  which  is  considerably  over 
"90  per  cent,  carbonate  of  lime,  and  until  these  have 
been  brought  to  a  successful  issue  there  is  not  much 
Ihope  for  either  sewage  or  manufacturers'  sludge. 

Manure. 

The  value  and  price  of  a  manure  are  based  upon  the 
^luantity  of  nitrogenous  matter  and  useful  phosphoric 
Acid  therein.  In  sewage  sludges  these  fertilising 
•agents  sometimes  amount  to  a  quantity  worthy  of  con- 
sideration ;  but  in  analyses  given  here  they  are  the 
merest  traces,  and  considering  the  source  of  the  sludge 
-TO  more  could  be  expected. 

Gas   Making. 

The  poorest  coal  for  profitable  gas  making  must  give 
oflf  about  8,000  cubic  feet  to  the  ton,  the  beat  give 
about  15  to  18,000.  None  of  the  three  sludges  above 
approaches  this  figure,  and  in  their  raw  state  they 
cannot  therefore  be  utilised  for  this  purpose.  That 
from  Woods*  at  Brinscall  comes  nearer  than  the  others, 
owing  to  the  large  amount  of  vegetable  matter  present. 
Practically  the  sample  was  logwood  chips  dried,  but 
the  amount  of  gas  produced  probably  would  not  justify 
the  laying  down  of  gas  and  drying  plant.  The  gas 
from  this  far  exceeded  in  calorific  value  the  gases  from 
the  other  two  samples  of  sludge,  volume  for  volume. 
Just  now  it  is  being  sold  to  a  Manchester  firm,  which 
?.arbonises  the  woody  matter,  so  obtaining  pyroligneous 
acid,  naphtha,  pitch,  and  charcoal ;  but  its  value  for 
this  purpose  is  not  more  than  nor  even  as  much  as 
that  of  wet  sawdust,  which  could  be  similarly  utilised, 
and,  as  a  matter  of  fact,  the  price  obtained  barely 
covers  carriage. 


The  case  of  Messrs.  E.  Schwambourne  at  Aachan  is 
mentioned  by  Hummel,  which  deserves  notice. 

*  ■ 

Here  the  refuse  wash  from  raw  wool,  and  the  milling  - 
and  washing  of  cloth,  is  precipitated  ibr  lime.    The  com- 
position of  air-dry  precipitate  is  as  lollofws: — 


Water 

Lime  and  Ferric  Oxide 
Fatty  matter    - 
Waste  Fibre,  &c. 


3'11  percent. 
18-47 
7196 

6-46 


f> 


»9 


Mixed  with  coal,  this  precipitate  serves  for  tihe  manu- 
facture  of  illuminating  gas. 

The  mixture  of  lime  soaps*  from  dye  and  print  works 
with  the  sludge  might  be  similarly  tried,  though  it  is 
questiona^ble  whether  the  fat  and  other  combustible 
matter  would  reach  76  per  cent,  as  in  the  case  above, 
and  much  would  depend  also  upon  the  price  received  for 
fat  recovered,  compared  with  the  value  of  the  gas  made, 
after  deducting  working  expenses  and  interest  on  plant 
capital. 

The  subject  of  sludga  disposal,  then,  must  here  be 
left  unsettled.  It  is  a  point  fpr  each  manufacturer  to 
settle  for  himself ;  but  as  there  is  nothing  in  it  of  much 
value,  it  is  very  questionable  whether  anything  will 
ever  be  got  out  of  it,  and  one  is  tempted  to  say  "Ex 
nihilo  nihil  fit." 

Comparisons  cannot  well  be  made  with  this  and  the 
recovery  of  sulphur,  soda,  or  acid.  Before  such  pro- 
cesses of  recovery  were  inyented,  in  the  first  of  these 
cases  all  the  sulphur  used  by  acid  or  alkali  makers  was 
simply  being  thrown  away  with  the  waste  (except  that 
little  left  in  pyrites  clinker),  and  makers  were  of  course 
forced  to  buy  more  at  high  prices  to  keep  going.  In 
the  second  case  also,  paper  makers  were  throwing  away 
soda  and  buying  fresh.  In  the  third,  acid  makers  were 
sending  up  the  towers  or  flues  a  proportion  of  the  very 
acid  they  were  making  to  put  on  the  market,  t    ; 

But  there  is  no  analogy  between  these  and  the  case 
of  precipitated  sludge,  which  is  exactly  the  dirt  and  re- 
fuse that  has  been  in  the  way  from  the  very  beginning. 

That  a  storage  place,  or  a  use  for  it  cannot  be  found  is 
no  excuse  for  non-treament ;  for  the  object  of  the  Joint 
Committee,  as  I  understand,  is  only  to  see  that  suet 
refuse  is  not  brought  from  the  four  corners  of  the  earth 
and  thrown  to  stagnate  along  the  bed  of  the  river 
Kibble. 

Gbeasb  Becoveby. 

It  has  been  previously  mentioned  that  certain  dolours 
are  brightened  by  passing  them  through  a  solution  of 
soap.  This  soap  solution,  after  using,  is  in  some  cases 
thrown  away,  and  in  others  attempts  are  made  to  recover 
the  grease  therefrom. 

Soap  is  formed  by  the  combination  of  a  fatty  acid 
with  abase.  The  base  may  be  an  alkali,  alkaline 
earth,  or  a  mineral. 

The  fatty  acids  of  a  soap  so  formed  may  again  be 
separated  and  recovered  by — 

First. — Treating  the  soap  with  an  acid  which  has  a 
greater  affinity  for  the  base  than  the  fatty  acid  has, 
when  of  course  these  latter  acids  are  liberated. 

This  is  done  in  many  cases.  The  soap  liquors  are 
run  into'^tanks,  mixed  with  hydrochloric  or  sulphufic 
acid,  when  the  acid  added  forms  a  chloride  or  sulphate 
respectively  with  the  base  of  the  soap,  and  the  fatty 
acids  are  liberated,  rising  to  the  surface,  and  may  be 
skimmed  off,  or  filtered. 

Tliis  method  is  practised  at  the  Whalley  Abbey  Pirint 
Company  and  S'teiner's,  Oharch,  with  the  following 
result :  — 


*  The  lime  from  lime  soaps  would  by  this  means  be 
kept  free  of  the  rivers. 

t  Apart  from  this  I  am  informed  by  a  large  firm  of 
indigo  users  in  the  Kibble  Basin  that  since  increasing 
the  size  of  the  precipitation  tanks,  at  the  suggestion  of 
the  Joint  Committee  six  months  ago.  they  have  saved 
an  extra  amount  of  indigo,  value.  £400. 
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Series  G.  1.— Analyses  of  Soap  Liqcjor  before  and  after  Treatment  by  Acid. 


Appendix  2. 


Parts  per  100,000. 


Parts  p^r  100. 


Na  !  Date. 


Nature  of  Sample. 


Suspended  and 
Dissolved  Solids. 


Mineiul.     Organic. 


Total 


Grease 


Acidity. 
'/u«*«...  i«i,-. .     Normal 
<ri       i^Hr^i^^"  Caustic  Soda 
Solids,    t     drides).  required. 


Alkalinity. 
Normal  Sul- 
phuric Acid 
required. 


156  ,  8/2/93     Soap  Liquor    (Whalloy  Abbey  \     2641 

P.  Co.)  before  treatment. 
1  I 

157  8/2/93  I  Same  after  treatment  with  Acid         628 

;       (HCl.) 

152  j  16/2/93  '  Soap  Liquor  (Steiuers)    before  :       94  0 
I       treatment. 

16/2/93     Same  after  treatment  with  Acid  \     1605 
'       (HCl.)  1 


133 
158 
159 


1/3/93  I  Thorn's  before  treatment 

I 

1/3/93  1  Same  after  treatment 


68-7 
60-2 


578-8 
811-3 
166-3 
388-2 
231-6 
124-5 


842-9 
874-1 
260-3 
548-7 
300-3 
184-7 


386*8 

4-0 

152-4 

tSO-0 


10-5 


-2 


76-4       ;  Sample  erroneously  takeR 
I     after  being  acidified. 


28-8 


-6 


Second. — ^The  fat  may  be  recovered  also  by  treatiiig 
the  Boap  with  a  second  base,  which  has  a  greater  affinity 
for  the  fatty  acidB  than  the  base  already  combined  with 
ihem,  when  a  second  soap  will  be  form^,  and,  if  in- 
soluble in  water,  will  form  a  precipitate  that  can  be 
collected.* 

The  Rivers  Pollution  Commissioners  reported  as  fol- 
lows on  treatment  by  the  second  method:  — 

''But  the  action  of  acid  is  not  the  only  method  by 
which  this  decomposition  of  the  soap  and  the  separation 
of  the  grease  could  be  effected  ;  for  the  soda  of  the  soap 
it  is  possible  to  substitute  other  bases,  such  as  lime  or 
oxide  oi  iron,  and  the  lime  or  iron  soap  so  produced  is 
insoluble.  We  believe  that  lime  has  been  proposed,  if 
not  used,  as  a  means  of  treating  i)he  soap  suds,  but  we 
have  not  heard  that  salts  of  iron  have  been  thought  of. 
If  lime  were  employed  it  would  be  in  a  state  of  burnt 
lime  made  into  a  thin  paste  wiiJi  water,  known  as  '  milk 
of  lime.'  We  have  made  repeated  trials  of  lime  in  the 
laboratory,  and  can  speak  very  favourably  of  the  action. 
When  4Mided  judiciouslv,  and  without  excess,  it  causes 
a  mdy  aeparation  of  the  soap  suds  into  clot  and  clear 
liquid,  and  the  action  is  greatly  aided  by  the  addition 
of  a  small  quantity  of  alum.  .  .  .  The  magma  separated 
fram  tlie  soap  suds  by  lime  would  not  be  greasy :  it 
would  be,  as  we  before  said,  an  insoluble  soap.  The 
liqnid  flowing  away  would  be  alkaline  from  free  soda, 
not  add  as  it  is  by  the  present  method ;  indeed,  the 

*  Soaps  formed  from  fatty  acids  and  soda  or  potash 
are  soluble  in  water.  Those  formed  from  fatty  acids 
tjod  alkaline  earths,  or  from  acids  and  minerals,  are 
insoluble  in  water. 


rivers  would  be  doubly  benefited  by  the  discharge  of 
clear  instead  of  foul  liquid,  a  soft  water  instead  of  water 
laden  with  salts.  The  insoluble  compound  would  re- 
quire to  be  decomposed  by  acid  subsequently,  but  this 
would  be  done  by  the  extractor  at  his  works,  and  under 
favourable  circumstances,  and  the  stdphate  of  lime  pro- 
duced iwvld  not  need  to  pass  to  the  rivers, 

"  The  use  of  salts  of  iron  for  cleansing  the  so^>  suds 
might  prove  equally  beneficial.  Perchloride  of  iron  in 
solution,  added  to  the  soap  waters,  produces  a  ready 
separation  of  the  fatty  matters,  and  a  clean  liquor  for 
discharge.  Sulphate  of  iron,  or  green  copperas,  which 
is  larg^y  used  in  the  dying  of  black  goods,  is  also  avail- 
able for  this  purpose.  The  iron  soap  produced  would  be 
subsequently  decomposed  by  sulphuric  acid,  and  the 
iron  recovered  as  sulphate  of  iron  for  further  use." 

Lime  is  used  in  some  cases  in  this  watershed,  in  the 
manner  just  described,  but  the  lime  soaps  formed  are 
not  sent  away  to  the  "  extractor  at  his  works,"  but  are 
treated  by  acid  on  the  spot,  and  the  weak  acid  left, 
together  with  salts  formed  from  this  treatment,  then 
mixed  with  the  suds  before  liming,  the  consequence  being 
that  just  the  same  amount  of  salt  goes  into  the  river  as 
would  be  in  case  lime  were  not  used  at  all,  but  acid 
only.  Here,  therefore,  the  statement  in  the  e^ract 
printed  in  italics*  is  valueless,  and,  as  a  matter  of  fact, 
there  is  more  chloride  of  limet  present  in  the  effluent 
fro,m  Drew's,  where  lime  is  used  and  the  grease  after- 
wards recovered  from  the  lime  soap,  than  in  the  effluent 
from  Thom's,  where  acid  only  is  used. 

*  Not  italicised  in  Beport  of  Commissioners. 

t  Hydrochloric  acid  is  used  at  Drew's,  not  sulphuric. 


Sekies  G  2. — Fat  Extraction  by  Lime.    Analyses  of  Soap  Liquor.s  before  and  after  Treatment. 


Date. 

1 
Nature  of  Sample. 

Pai-ts  in 

ded  and 
1  Solids. 

er  100,000. 

Total 
Solids. 

GrenHe 

(FattyAnhy- 

drides). 

Parts  per  100. 

Xa 

Suspeni 
DisHoivec 

Acidity, 

Normal 

Caustic  Soda 

required. 

Alkalinity, 

Nonual  Slil- 

phuric  Acid 

required. 

>linera]. 

Organic. 

148 : 

6/2/93 

Drew's  Waste  Soap  Liquor 
Ijefore  treatment. 

32  0 

552-3 

584-3 

312-0 

•4 

■ 

149 

6/2/93 

Same  after  treatment  bv 
lime,      together     witn 
liquor    from    final    fat 
extraction. 

240-5 

62-2 

302-7 

—""■ 

•2 

150 

1   16-17-18/2/93 

1 
Grafton's,     liefore    treat- 
ment. 

561 

* 

113-9 

170  0 

16-81 

t 

•4 

151 

16-17-18/2/93 

Same  after  treatment 

1 

70-2 

66-2 

1 

136-4 

Trace. 

•3 
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Jkprendix  2.        Messrs.  Thorn  formerly  used  lime  and  alum,  but  have 

discontinued  the  practice  m  favour  of  acid  only.    The 

fats  after  being  separated  from  the  soaps  by  acid  sooner 
or  later,  are  caught  by  sawdust  filters.  The  sawdust 
is  then  hot  pressed  and  the  exuded  fat  distilled  to  obtain 
olein,  stearin,  etc.,  for  market. 

The  fats  in  the  effluents  above  are  due  to  ineffective 
filtering  and  bad  management  generally. 

Series  of  Analyses  G  2  shoves  the  mineral  matter  in 
the  effluent  to  go  up,  043  would  be  expected  from  the 
addition  of  lime,  and  the  organic  matter  to  go  down 
owing  to  loss  of  fat. 

In  the  Series  G  1  one  would  expect  organic  matter 
to  go  down  and  mineral  matter  to  be  only  slightly 
affected,  as  the  soda  is  simply  changed  from  the  base 
of  one  salt  to  the  base  of  another.  This  expectation  is 
realised  with  Thom's  but  not  with  the  otiier  two.  At 
the  Whalley  Abbey  Co.'s  all  solids  are  higher,  but  the 
fats  reduced,  while  Steiner's  tanks  seem  to  offer  a  fair 
field  for  a  soap  or  candle  factory. 

These  discrepancies  are  explained  by  the  following 
letters  received : — 

-    Whalley  Abbey  Printing  Co.,  Limited, 

Whalley,  near  Blackburn,  March  10th,  1893. 

Dear  Sir, 

The  reason  of  the  discrepancy  between  the  amount 
of  solid  matter  in  the  untreated  soap  liquor  and  that  in 
the  treated  will  be  that  they  are  two  different  liquors. 
When  your  man  came  I  gave  him  some  of  the  liquor 
that  was  being  pumped  up  then,  and  also  some  of  the 
treated  liquor  that  had  been  standing  several  hours. 
Now  this  soap  liquor  may  vary  considerably  in  strength 
at  different  times,  according  to  the  class  of  goods  that 
are  being  soaped,  and  for  other  reasons,  and  so  the 
liquor  may  have  been  quite  different  to  the  one  coming 
up  at  the  time  I  took  the  samples.  If  you  like  I  will  take 
samples  of  the  liquor  coming  up  and  also  of  the  same 
after  treatment  and  .send  them  on  to  you.     I  should 


think,  however,  that  this  is  scarcely  necessary,  as  your- 
analysis  shows  that  we  take  the  fat  out  of  the  water. 

Yours  faithfully, 

At.tubi>  M.  Hansoit. 

Church,  Lancashire,  15th  March,  1892. 
Dear  Sir,  v 

Refarring  to  your  letter  of  the  8th  instant  and 
your  representative's  call  on  Monday  last  regarding 
same,  we  have  made  a  careful  examination  of  our  filters, 
and  find  that  they  have  become  choked  up  with  fat.  etc, 
and  this  will  account  for  the  sample  marked  ''after 
treatment "  being  so  unsatisfactory  as  you  report.  We 
had  not  time  to  test  the  sample  ourselves,  otherwise  we- 
should  have  discovered  the  defect  and  explained  sooner. 

We  are,  however,  having  the  filters  reconstructed,  and 
will  communicate  with  you  again  on  completion  thereof. 

As  to  your  remark  that  your  assistant  was  not  allowed 
to  see  the  samples  taken,  we  would  state  that  he  merely 
asked  for  samples,  and  did  not  in  any  way  indicate  that  • 
he  wished  to  see  them  drawn.     If  he  had  done  so,  we 
should  only  have  been  too  pleased  to  let  him  see  the- 
samples  taken. 

Yours  faithfully, 

p.  pro  F.  Steineb  and  Co., 

'  Geo.  E.  Unttet. 

Iron  Salts  fob  the  BEcoVEitY  ov  Gbeasb. 

There  is  no  case  in  the  Watershed  where  the  sugges-  ' 
tions  of  the  Commissioners  have  been  followed  with 
respect  to  the  employment  of  iron  salts.     This  is  pro- 
bably due  to  the  cost  as  compared  with  lime  or  acid. 

From  experiments  with  small  quantities  of  soap  liquor 
from  Drew  s,  it  is  questionable  whether  the  results  as.. 
given  below  justify  the  increased  expenditure,  especially 
as  upon  this  recommendation  it  is  not  "  soft  water  in- 
stead of  water  laden  with  salts,"  but  water  laden  with 
salts  just  as  though  acid  only  had- been  used  that  enters 
the  nver.  An  experiment  on  a  large  scale  woiUd  be  - 
interesting. 


Series  G  3.— Fat  Extraction  by  Iron  Salts. 


No. 


Parts  per  100,000. 


Date. 


Nature  of  Sample. 


Suspended  and 
Dissolved  Solids. 


Mineral. 


148 
154 

155 


6/2/93 
6/2/93 


Drew's  l>efore  treatment 

Same    after    treatment     by 
ferrouB  Bulphate. 


6/2/93     Drew's    after   treatment   by 
I      ferric  chloride. 


Part«  ijcr  100. 


Grease 

<  Fatty 

AnhydrideH). 


Acidity, 

Normal 

Caustic  Soda 

required. 


Alkalinity, 

Normal 

Sulpuric  Acid 

required. 


32-0 

562-3 

584-3 

*281-0 

69  7 

350-7 

♦186-9 

1 

62-4 

248-3 

1 

312  0 
Nil 

Nil 


Neutral. 
Neutral. 


*  More  than  (ptanttim  s^iff.  of  precipitant  added. 


In  the  analyses  of  all  effluents  from  grease  recovery 
processes,  it  will  be  noticed  that  though  much  of  the 
grease  is  recovered  there  remains  a  large  quantity  of 
other  solids,  more  than  in  some  of  the  works  general 
effluents,  and  yet  in  only  one  instance  (Whalley  Abbey 
Print  Co.)  is  any  attempt  made  to  treat  these  effluents 
further.  Their  nature  should  make  further  treatment 
by  precipitation  and  aeration  imperative,  as  in  all  cases 
they  are  discoloured  also. 

The  method  of  grease  recovery  to  benefit  the  river 
most  appears  to  be :  — 

1.  Treatment  by  lime. 

2.  Exportation  of  lime  soap. 

3.  Precipitation  and  aeration  of  extraction  tanks 
effluent. 

Aeration  pipes  in  the  extraction  tanks  would  almost 
pay  for  themselves  in  increased  efficiency  of  mixing  by 
means  of  air. 

Thiei'.. — Paper  Maxufacture. 

The  basis  of  all  papers  is  vegetable  fibre  or  cellulose, 
and  the  object  of  the  paper-maker  to  divest  vegetable 
growth,    esparto   g-ass,    linen    cuttings,    cotton    rags, 


ryegrass,   hemp  bagging,  straw,  tarpaulin,  ropes,  peat,, 
etc.,  from  any  other  matters  associated  with  this  fibre 
or    cellulose.     Such    associated    matters    are    resins, 
gums,  silicious  coatings,   fats,   oils,   and  very  largely 
adventitious  dirt. 

The  process  is  briefly  : — 

1.  Dusting  and  picking — (refuse  solid. 

2.  Boiling  raw  stufiT  with  caustic  soda,  to  saponifj 

fats,  vegetable  oils,  and  resins— soda  re- 
covered. 

3.  Washing  raw  stuff   after  boiling  with  caustic- 

soda,  now  termed  half-stuff — soda  recovered. 

4.  Breaking  up  half-stuff  to  pulp  and  washing  in 

breaking  engine — effluent  wash  water  goes  to-> 
river. 

5.  Bleaching  the  washed  and  broken  half-stuff  in 

poacher  (or  by  means  of  chlorine  gas)— bleach 
liquor  used  over  again  if  chlorine  is  not  all 
liberated,  otherwise  goes  to  river. 

6.  Beating  bleached  stuff  to  a  pulp  by  means  of 

beating    engines,     and    washing    further — 
Affluent  goes  to  river. 
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7.  Pwsing  pulp  (after  sizing,  colouring,  and  load- 
ing) fiirongli  paper  miiing  machine  in  wnicb 
it    is    8tar«ned,    layered,    rolled,    and    cut, 
emerging  as  paper — ^water  from  paper  machine 
used  07er  again  continually. 
In  examining  the  effluents  from  these  jjrocesses  the 
«pent  soda  (2  and  3)  may  be  loft  for  the  present  as  it 
^uy  and  ought  to  be  recoyered,  except  perhaps  in  the 
•cMes  of  mills  making  brown  or  shop  papers  exclusively, 
ir^ere  only  a  small  quantity  is  used.    Effluents  from  6 
;«nd  7,  it  will  be  seen,  ar^  used  over  and  over  again, 


thu«    leaving  only  the    wash   waters    from   bzeaMng  Appondix 

engines  (4)  and  beating  engines  (6)  to  be  dealt  with,         • 

as  that  froqi  1  is  solid. 

The  effluents  (4  and  6)  are  always  more  or  less  foul, 
depending  upon  the  material  in  hand  and,  of  course, 
the  particular  point  of  time  in  the  washing  process, 
the  machines  running  generally  about  one  or  two  hours. 

Samples  of  machine  effluents  were  taken  on  Friday, 
9th  March,  from  Messrs.  Dimmock's,  Darwen,  their 
natures  being  depicted  below: — 


No. 


Date. 


Series  H.— Analyses  showing  Solids  in  Papbe  Mill  Wash.— Parts  per  100,000. 


Nature  of  Sample. 


^i. 


Dissolved  Solids.     !     Total 

Dissolved 


Suspended  Solids,    i     Total 

Suspended 
Solids. 


Solids.       Mineral.  !  Orj^nic. 


100 


161 


9/3/93 


9/3/93 


Samples  from  beating  and 
washing  machines  taken 
every  five  minutes  and 
mixed. 

Samples  from  breaking  and 
washing  machines  taken 
every  live  minutes  and 
mixed. 


152-2 

110-5 

262-7 

18-6 

18-3 

36-9 

/ 

321 


Total 
Solids. 


63-9 


960 


81 


29-8 


37-9 


368-7 


74-8 


These  efflueirts  are  subject  to  the  same  remarks  as 
bleacher's  unooloured  effluent  in  the  main,  and  certainly 
so  far  as  treatment  is  concerned. 

Upon  being  mdxed^with  iron  sulphate  and  lime  a 
decided  deposition  of  "solids  takes  place  quickly  and  a 
clear  supernatant  effluent  is  obtained.  If  such  treat- 
ment and  the  recovery  of  sod^a  were  insisted  upon,  the 
river  Darwen  would  soon  present  a  very  altered  ap- 
pearance for  the  better. 

Soda  Recovery. 

JuBt  ta  the  dyer  adds  an  excess  of  colouring  matter 
in  the  becks  over  what  is  required  for  absorption  by 
the  fabric,  so  does  the  paper-maker  add  an  excess  of 
soda  in  his  boiler,  and  to  the  same  end,  namely,  ac- 
celeration  of  the  action  desired,  and  thus  a  saving  in 
the  cost  of  running  machinery  and  an  increased  out- 
put. But  this  excesa  of  soda  added  is  something  very 
considerable.  The  strength  of  the  caustic  lye  first 
added  is  about  10^  Twaddell,  is  reduced  in  boiling  to 
about  4°  Twaddell,  and  then  further  reduced  to  2°  by 
the  addition  ol  wash  water. 

A  sample  of  waste  soda  lye  and  wash  waste  at  2^  T. 
from  Dimmock's,  March  9th,  1893,  contained  lASgrs. 
per  gallon  of  soda.  This  soda  is  of  course  in  solution, 
and  side  by  side  with  other  foreign  matters  both  in 
solution  and  suspension.  It  can  be  recovered  by 
evsporaiting  the  water  and  burning  off  the  foreign 
matter  from  the  residue  after  evaporation. 

An  evaporator  cannot  be  judged  efficient  or  otherwise 
according  to  the  amount  of  soda  put  out.  This  de- 
pends upon  the  amount  and  strength  of  the  soda  ash 
primarily  placed  in  the  cau9ticiser,  and  also  upon 
the  nature  of  raw  materials  boiled.  Such  materials  as 
flocks  and  rags,  containing  comparatively  large  quanti- 
ties of  fatty  matters,  take  naturally  more  soda,  weight 
for  weight,  than  straw  and  esparto,  for  saponification. 

The  percentage  of  soda  in  the  ash  recovered  also 
snub  depend  upon  the  amount  of  dirt  and  fibre  in  the 
waste  liquor,  these  latter  being  more  abundant  in 
liquors  from  the  boiling  of  flocks,  rags,  and  bagging, 
than  in  those  from  the  boiling  of  straw,  esparto,  or 
grass. 

Hence  a  very  efficient  evaporator  may  be  running 
nearly  at  a  loss  in  one  mill  and  a  less  efficient  evapo- 
rator msaking  a  profit  at  another,  though  both  are  very 
important  factors  in  the  prevention  of  rivers  pollution. 

Many  diflferent  methods  of  evaporation  are  practised, 
bnt  the  most  recent  and  perhaps  the  most  scientific  is 
the  "Chapman." 

The  distinguishing  feature  of  this  evaporator  is  that 

the  liquors  are  evaporated  at  a  reduced  pressure  or 

partial   vacuum    maintained    by    an  air  pump.     This 

partial  vacuum  lowers  the  boiling  point  of  the  liquor. 

'  JFurther,  it  is  claimed  that  the  air  pump  and  all  other 


incidental  pumps  or  machinery  are  run  by  power  raised 
from  steam  generated  by  the  liquor  itself,  which  is 
first  run  into  a  steam  boiler. 

At  Messrs.  Dimmock's  it  was  found  the  generation  of 
steam  from  the  liquor  itself  was  a  failure,  as  the  ex- 
cessive incrustation  in  the  boiler  brought  down  the 
flues.  There  is  more  than  the  usual  amount  of  fibre 
in  Messrs.  Dimmock's  waste  lye. 

On  testing  the  evaporator  March  0th,  1893,  the 
strength  of  liquor  running  into  pans  was  2°  Twaddell, 
at  a  temperature  of  90^  ¥.,  and  contained  145  grains 
of  soda  per  gallon. 

The  strength  of  the  liquor  running  out  of  the  pans 
was  42°  Twaddell,  at  a  temperature  of  100°  F.,  and 
contained  5,600  grains  of  soda  per  gallon. 

From  Messrs.  Dim  mock's  weekly  return*  •276  tons 
of  coal  are  used  per  hour  in  the  furnaces  for  incinerat- 
ing the  liquor  after  evaporation,  but  for  running  the 
evaporators  three  small  engines  were  required. 

_  # 

The  first,  for  pumping  liquor  into  pans,  of  which  the 
I.H.P.  on  date  of  trial  was  2-1. 

The  second,  for  maintaining  vacuum  in  pans,  pumping 
water  for  condensing  purposes,  etc.,  I.H.P.  36'3. 

The  third,  for  pumping  liquor  from  evaporating  pans 
into  incinerating  furnaces,  I.H.P.  2-3.  Total  I.H.P., 
39-7. 

Ck)al  used  per  hour  at  41b8.  per  I.H.P.  equals  158-8 
lbs.  per  hour.  This  gives  for  the  whole  of  the  plant 
'283  tons  of  coal  per  hour,  or  4,155  gallons  of  liquor  per 
ton  of  coal.  It  also  brings  up  bhe  total  coal  used  per 
122  hours  (see  Messrs.  Dimmock's  return)  to  34*5  tons, 
or  one  ton  of  ash  per  3*45  tons  of  coal. 

One  ton  of  ash  before  being  used  is  valued  at  £5,  but 
the  recovered  aeh  is  one-third  below  strength  in  this 
case. 

To  the  matter  given  above  must  be  added  the  interest 
on  capital  for  plant,  depreciation  and  running  expenses, 
the  profit  or  loss  depending,  as  before  pointed  out,  upon 
the  nature  of  initial  waste  liquor.  The  figures  given,  too, 
are  to  be  taken  for  purposes  of  this  report,  and  not  as  a 
strictly  scientific  calculation,  upon  which  the  system  may 


*  Onk  Week's  Working  Averaged. 


Time. 


Stren^h. 


Total 
«;alls. 


Coal, 


Ash  re- 
covered^ 


122  hours    Twaddell  at  60°  F.  :  143,065  33-75  tons    10  tons. 
6  in,  44  out.  ; 
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Appendix  2.    ^.  condemned  or  otherwise  in  comparLson   with   any 
*— -i         other.* 

N^(&rthele88,  it  can  easily  be  calculated  from  these 
data  that  this  "  Chapman ''  evaporator  is  strong  in  the 
pans  but  w^eak  in  the  incinerator  or  roaster. 

It  is  very  important  that  an  incinerator  be  laid  down 
on  the  best  possible  lines,  for  the  d«nser  a  liquor  be- 
comes, the  more  the  heat  required  to  evaporate  a  given 
quantity  of  waste  from  it.  I  have  italicised  the  latter 
portion  of  Mr.  Groodall's  statement  to  illustrate  this 
pointw ' 

Another  popular  form  of  evaporator  is  the  "  Porion," 
now  in  use  at  Messrs.  P6ebles^  Rishton,  a  detailed 
description  of  which  accompanies  this  report,  as 
one  also  of  the  "Chapman.''  As  an  incinerator  pure 
and  simple  it  is  questionable  whether  there  is  anythdng 
at  present  to  beat  i^is,  though  in  the  earlier  stages  no 
advantage  is  taken  of  the  diminished  temperature  at 
whioh  ail  liquids  boil  in  vacuo.    The  two  compare  thus  : 


■ 

Tons  of  coal 

per  ton  of  ash 

recovered. 

Gallons  of  liquor 

per 

'ton  of  coal. 

Cliapman  (Dimmock's) 
Porion  (Peebles') 

3-45 
l-6t 

4,155 
2,498 

Seeing  then  that  one  is  weak  where  the  other  is  strong, 
and  vice  versd,  the  most  reasonable  course  appears  to  be 
a  combination  of  the  two,  each  at  a  reduced  size. 

There  are  no  figures  given  in  Mr.  Davis's  paper  on 
the  Porion  evaxx>rator,  read  before  the  Scottish  Paper 
Makers'  Association,  November,  1688,  from  which  the 
amount  of  coal  can  be  calculated  which  would  be  re- 
quired to  reduce  liquors  from,  say,  2^  T.  to  40°  T. 
(100°  F.),  the  point  at  which  they  virtually  enter  the 
incinerator  proper,  nor  do  I  know  of  any  means  whereby 
this  could  be  calcidated  in  practice,  for  it  would  pro- 
bably be  contended  that  the  junction  was  brought  about 
by  waste  heat  in  the  Porion.  But  the  tendency  will  be 
to  make  liquors  weaker  and  weaker  by  washings  in  the 
future,  to  prevent  river  pollution,  and  it  appears  to  me 
that  a  point  may  be  reached  beyond  which  it  would  be 
more  economical  to  resort  to  multiple  effect  evaporation 
for  the  earlier  stages,  than  to  extend  the  evaporating  end 
of  the  Porion  to  a  point  where  it  would  be  almost  cold. 
This  is  evidently  Mr.  Davis's  opinion  as  expressed  in  the 
paper  referred  to  above : — 

"In  the  early  days  of  soda  recovery  the  lyes  eva- 
porated in  paper  irills  and  other  factories  were  very 
strong,  the  weaker  liquors  being  turned  into  the  nearest 
streams,  but  the  continual  desire  to  prevent  the  pollu- 
tion of  our  rivers  has  led  to  weaker  lyes  being  eva- 
porated. The  subject  comes  to  us  therefore  under  a 
new  set  of  conditions.  Manufacturers  may  be  inclined 
to  ask  whether  these  altered  conditions  have  changed 
our  views  with  regard  t^j  th3  eflBciency  of  the  Porion 
system '/  Our  reply  will,  we  hope,  be  clear  and  definite 
when  we  say,  Give  a  Porion  evaporator  liquor  at  10^  Tw. 
a/nd  10(P  F.  and  it  will  *  beat  the  record^^  for  profit, 
of  any  existing  evaporator.  If  there  is  any  merit  in 
multiple  evaporation,  and  we  believe  there  is,  i/p  to  a 
point,  it  womd  be  in  so  arranging  the  plant  that  all  the 
strong  liquor  is  treated  direct  in  a  Porion,  the  weaker 
liquids  being  concentrated  to  10°  Tw.  at  100°.  F.,  and 
then  handed  over  to  the  Porion  to  finish. 

"  Under  any  system  of  recovery,  furnaces,  or  cal- 
ciners,  are  required  :  the  Porion  chamber  is  simply  an 
addition  to  these,  and  is  by  no  means  costly  in  itself, 
and  will  stand  for  many  years  without  repairs.  Multiple 
evaporation  has  been  heretofore  clouded  with  too  many 


*  Mr.  Goodal],  the  Manager  of  Hendon  Paper  Works, 
Sunderland,  gives  the  following  particulars  of  tlie  actual 
work  performed  by  a  Chapman  evaporator :  ~  200,000 
gallons  of  black  liauor  of  5}  T.  at  160*F.  are  reduced  to 
29,370  gallons  of  thick  li(^uor  of  464T.  at  125°F.  ready  for 
the  roasters,  by  an  expenditure,  of  20  tons  1 1  cwts.  3  qrs. 
of  small  coal,  equivalent  to  an  evaporation  of  37  llw.  of 
water  per  pound  of  coal  used,  and  to  I04  cwt.  coal  per  ton 
of  ash  recovered,  loithmit  counting  the  coal  used  at  roaster, 
(Own  italics.) 

t  In  comparing  these  figures  It  i«  very  important  to  note 
the  difference  in  strengths  of  initif^l  liquor.  There  is  appfi- 
rently  no  wa.sh  water  "admitted  at  Peebles .  and  espart  is 
the  principal  raw  sf/oif. 


specious  statements  ;  it  is  too  often  overlooked  that- 
expensive  furnaces  are  required  beside  the  multiple- 
effect  stills  and  the  steam  boilers  necessary  to  supply 
them  with  steam.  Nevertheless,  it  is  often,  a  decided 
economy  to  employ  multiple  effect  ^lls,  as  we  have  said 
before,  up  to  a-  certain  point,  and  that  point  is  a  con- 
centration to  10°  Tw.  at  100°  F." 

Weekly  statement  from  Peebles'  re  Porion  evaporator : 


Ash  re- 
covered 


132  hours 


Twaddell  at  1 13**F J   46,962*  18  8  tons 
6-2.  I  i 


iror> 

tons. 


But  whatever  system  of  evaporation  be  adopted,  that- 
soda  can  be  recovered  without  financial  loss  and  that 
no  hardship  would  be  endured  by  any  manufacturer  if 
this  were  insisted  upon,  has  been,  I  think,  fully  proved. 

Extract  from  "  Watt  on  Paper  Maxinq  "  (p.  49). 

"The  liquor  resulting  from  the  boiling  of  esparto, 
which  is  of  a  dark  brown  colour,  contains  nearly  all  the 
soda  originally  used,  but  it  also  contains  silicious, 
resinous,  and  other  vegetable  matter  which  it  has  dis- 
solved out  of  the  grass,  the  silica  taking  the  form  of 
silicate  of  soda.  The  esparto  liquor,  which  was  formerly^ 
allowed  to  run  to  waste,  polluting  our  rivers  to  a 
serious  extent,  is  now  treated  by  several  ingeniona 
methods  for  the  recovery  of  the  soda,  with  considerable- 
advantage  alike  to  the  manufacturers  and  the  public. 
The  process  consists  essentially  in  boiling  down  the 
liauor  to  dryness  and  incinerating  the  residue.  During 
the  process  of  incineration,  the  carbonaceous  matter- 
extracted  from  the  grass  is  converted  into  carbonic  acid, 
which,  combining  with  the  soda,  re-converts  it  into  car- 
bonate of  soda,  which  is  afterwards  causticised  with  lime 
in  the  usual  way,  and  the  caustic  soda  thus  obtained  i» 
a^ain  used  in  the  boiling  of  esparto.  Although  one  or 
other  of  the  recovery  processes  is  adopted  at  a  good  many 
of  our  paper  mills,  the  recovery  of  soda  is  by  no  means 
universal  as  yet,  but  the  time  will  doubtless  soon  arrive 
when  the  eoonomioal  advantages  of  the  process  will  be 
fully  recognised.  Indeed,  we  know  it  to  Ibe  the  fact 
that  some  manufacturers  are  watching,  with  keen  in- 
terest, the  progress  of  somel  of  the  newer  systems  of 
soda  recovery,  with  the  full  intention  eventually  of 
adopting  one  or  other  of  them." 

The  return  appended  has  been  supplied  by  paper- 
makers  in  the  Ribble  Basin.     The  names  of  firms  are  - 
not  given,    as  the  information  was  to  be  considered 
private  in  some  instances.     Additions  have  been  made 
since  the  return  issued  in  March,  1892. 

FoTTRTH.  — ^Tanning. 

As,  up  to  date,  only  four  tanneries  have  been  reported 
in  the  district,    draining    into    natural    watercourses 
directly,  and  as  one  of  the  these  is  to  be  coupled  up  « 
with  sewers  under  an  order  of  the  County  Court,  it 
will  not  be  requisite  that  a  complete  account  of  the  trade  • 
should  be  detailed. 

Suffice  it  to  -say  that  the  refuse  from  tanneries  is  of  a  . 
highly  offensive  character,  due  to  the  animal  matter  it 
contains  from  the  washing  and  soaking  of  skins. 

"  Beside  considerable  quantities  of  ammonia,  old  limes 
contain  tyrosin,  leucin  or  amidocaproic  acid  and  some 
caproic  acid,  the  disagreeable  goaty  odour  of  which  is 
very  obvious  on  acidifying  an  old  lime  liquor  with  sul- 
phuric acid,   by  which    considerable    quantities  of  a. 
partially  altered  gelatin,  are  at  the  same  time  precipi- 
tated.    Very  old  limes,  especially  in  hot  weather,  often 
contain  active  bacteria,  which  may  be  seen  in  the  micro- 
scope under  a  good  ^  inch  objective.     Their  presence  • 
is  always  an  indication  that  putrefaction  is  going  for- 
ward.    .     .     .     It  is  probable  that  in  many  tannerie*^ 
the  ammonia  would  pay  for  recovery  from  the  lime, 
liquors,  which  would  be  easily  done  by  steaming  the 
old  limes  in  suitable  vessels,  and  condensing  the  am- 
moniacal  vapours  in  dilute  sulphuric  acid.       (Some 
anpliances  suitable  for  this  purpose  are  described  in- 
the  Journal  of  the  Soc.  of  Chem.  Industry,  111. ,  630)."" 

H,  E.  PnorroR,  F.C.S..  cti  Tanning. 
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The  Rivers  Pollution  Commissi  oners  reported  :  — 

**The  waste  liquors  from  tanneries  may,  for  all  prac- 
tical purposes,  be  regarded  as  concentrated  sewage, 
possessing  from  five  to  ten  times  the  manure  value  of 
the  latter.  These  liquors  would,  therefore,  form  an 
acceptable  contribution  to  the  contents  of  town  sewers, 
when  the  sewage  is  applied  to  irrigation.  If  this  were 
impracticable,  owing  to  the  tannery  being  situated  in 
the  country,  there  could  be  no  difficulty  in  disposing  of 
these  valuable  liquids  upon  the  neighbouring  land.  Or, 
lastly,  they  might  be  sufficiently  purified  to  be  admis- 
sible into  streams  by  downward  and  intermittent  filtra- 
tion through  sand  or  porous  soil." 

There  is  just  a  possibility  of  the  three  remaining  tan- 
neries being  connected  with  town  sewers  (Colne),  but 
if  this  is  not  done,  precipitation  and  filtration  should 
L-ertainly  be  resorted  to. 

Fifth. — ^The   MANurAcrrBE  op  Alkali  and  VAiiiors 

Chemicals. 

Other  than  solid  refuse  the  only  polluting  agents 
from  alkali  works  is  the  drriini^e  from  old  waste  tips. 
Quoting  from  my  report  in  May  last,  page  8,  Proceed, 
r.i^s  Kibble  Joint  Committee  : — I  cannot  do  better  than 
ijuote  from  the  report  of  Mr.  Fletcher,  Chief  Inspector 
to  the  Local  Government  Board,  under  the  Alkali  Works 
Regulation  Acts  Keport  for  the  year,  1888,  to  the  Chief 
Secretary  for  Scotland. 

"  The  '  tank  waste  *  or  *  vat  waste '  of  the  Leblanc 
process  is  the  residuum  after  the  lixiviation  of  the 
•  black  ash '  or  crude  soda.  It  consists  mainly  of  calcium 
sulphide,  and  is  liable  to  oxidation  and  a  decomposi- 
ti.  n,  which  causes  the  generation  of  sulphuretted  hydro- 
i;en,  so  that  the  material,  unless  protected  from  the  air, 
speedily  bec.'^mos  highly  offensive.  As,  moreover,  this 
waste  is  produced  in  large  quantities,  there  has  always 
been  great  difficulty  in  disposing  of  it.  'In  the  noigh- 
bourhood  of  some  alkali  works  it  is  to  be  seen  in  almost 
mountainous  masses,  occupying  valuable  space,  and  if 
not  giving  off  offensive  gases,  yet  yielding  a  drainage 
which  IS  a  source  of  great  nuisance." 

This  waste  contains  about  15  per  cent,  sulphur  when 
fresh  from  the  lixiviation  tanks,  but  important  changes 
take  place  when  left  exposed  to  the  atmosphere.  It  is 
now  about  20  years  since  the  finishing  touch  was  given 
to  this  tip  in  the  shape  of  a  covering  of  soil  and  crop  of 
};rass.  Meanwhile  most  of  the  sulphides  have  drained 
away  into  the  brook,  and  portions  are  so  continually 
draining  into  it,  either  as  sulphides  or  other  soluble 
sulphur  compounds.  But  in  whatever  form  the  sulphur 
(liters,  a  nuisance  is  bound  to  be  created,  for  the 
Uouglas  at  this  point  holds  in  solution  an  extraordinary 
r.Tio'int  of  carbonic  acid,  due  to  the  decomposition  of 
11  npu rifled  sewage  or  sewage  effluents  from  Horwich, 
lila.'krod,  Adlington,  Ince-in-Makerfield,  Standish, 
Aspull,  Pemberton,  Billinge,  and  other  centres  of 
populition  higher  up.  The  drainage  also  contains  sul- 
phy-lrates  and  sulphides,  aa  well  as  hypo-sulphites,  and 
though  in  small  amounts  (only  '1  per  cent,  of  the 
fi  rmpr,  and  '06  per  cent,  of  the  latter),  in  amounts 
snffiiicntly  large  to  be  far  too  perceptible. 

The  at^tion  of  the  cAi'bonic  acid  on  sulphydrates  and 
.«ulohides  of  lime  is  to  produce  sulphuretted  hydrogen 
and  carbonate  of  lime ;  on  hypo-sulphites,  sulphurous 
acid  is  generated  and  sulphur  precipitated. 

Tiie  result  is  that  the  river  on  nearing  the  drainage 
outlets  is  turned  milky  white,  in  its  ordinary  course, 
and  in  the  absence  of  this  drainage  in  dry  weather  the 
diminished  volume  of  the  river  is  blackened  by  un- 
purifiei  sewage  and  manufacturing  refuse. 

It  is  therefore  very  desirable  that  steps  be  taken  to 
lirevent  the  entrance  of  this  liquor  into  the  river, 
thou^s'h  it  is  not  sufficiently  rich  in  sulphur  to  pay  for 
its  recovery.  Its  strength  is  less  than  1°  Twaddell, 
whereas  liquors  similar  in  other  respects,  but  of  6°  or 
6°  Twaddell,  are  permitted  a  second  percolation  through 
the  heap  for  concentration,  before  being  used  in  the 
rhanop  Claus  process,  and  then  not  for  recovery 
directly  but  only  instead  of  water  for  lixiviating  fresh 
tank  waste,  to  go  into  the  carbonators. 

^  There  are,  nevertheless,  means  availaljle  whereby 
thi'*  drainage  can  be  rendered  harmless,  and  since  the 
pollution  may  continue  many  years  under  present  cir- 
rumstances  (a  sample  of  the  waste  contained  '2  per 
'-ent.  of  oxidisable  sulphur  only  2  feet  from  the  surface) 
seme  means  should  certainly  be  adopted. 

121.3. 


Sample   21.     Analysis   of   Tank  Waste  on  Canal  Em-  Appendix  2. 
bankment  and   Banks  of  Douglas   at  Parbold.         -— > 
Taken  at  a  depth  of  2  feet.     April  20th,  1892. 

xMoisture  at  212n^\ 45-924 

Sand 4-384 

Carbon 2-326 

Silica  (combmed) 0-782 

Iron  Sulphide 2-039 

Alumina 0  926 

Carbonate  of  Lime 27  832 

Sulphate  of  Lime 14-944 

Sulphide  of  Lime  (all  oxidizable  sulphur 
calculated  as  such) 0"658 


99-815 


Sample  22.     Drainage  from  Waste  or  Yellow  Liquor. 

Total  Solids      -        -  ooS'l  gra.  jier  gal. 

Total  Sulphur  -        -  265-7    „        „        or  0  37% 

.''Sulphur  as  Caleiuun     82-1     „        ,         „  0-11% 
Objec-    I     Sulphide  (CaS).     1 
tionable."!  Sulphur  as    Hj'ik)- j'    43*7    „        „        „  0*00% 
I     Sulphite.  I 

Specihc  Gravity        -      1  004 
Carbonic  Acid  in  Solution  in  River  Douglas. 


Sample 
ifo. 

Point. 

Total  Diseolved 

Gases  at  ^o^uml 

PreBSure  and 

Temperature. 

Carbouie  Acid  in 
Totnl  Ga&eH. 

30 
31 

Source          above 
Horwich. 

Xear  Alkali  Tip  at 
Newbold  . 

19 -Sec.  per  litre    - 
19-7CC.  per  litre    - 

O'CScc.  per  litre. 
5-6cc.  per  litre. 

The  yellow  liquor  (Sample  22)  could  be  treated  by 
Chance's  process  of  sulphur  recovery,  though  not  with 
any  hope  of  profit,  for  since  the  total  oxidisable  sul- 
phur amounts  to  only  125-8  grains  i^er  gallon,  120,000 
gallons  would  need  treating  to  obtain  a  ton  of  sulphur, 
value  five  pounds.  To  carry  by  rail  120,000  gallons 
weighing  500  tons  to  the  nearest  plant  is  out  of  the 
question,  while  the  suggestion  of  putting  down  plant 
on  the  spot  to  treat  a  liquor  limited  in  quantity  and 
continually  decreasing  in  strength  is  still  more  absurd. 

But  it  might  be  treated  with  little  and  gradually  de- 
creasing cost  by  means  of  ferric  chloride.  If  this  salt 
be  added  to  the  liquor,  a  precipitate  of  iron  chloride 
is  formed,  which  could  be  collected  and  sold  to  sul- 
phuric acid  makers,  and  the  clear  liquor  run  into  the 
rivers.  No  disagreeable  smell  accompanies  this  treat- 
ment as  at  present  exists,  and  the  amount  of  ferric 
chloride  neceiisary  for  treatment  would  diminish  with 
the  diminution  of  oxidisable  sulphur  in  the  liqudr, 
and  in  time  die  out  altogether.* 

Alkali  drainage  might  also  be  used  as  depilatory 
in  the  process  of  tanning  in  virtue  of  the  sulphides 
present,  for  although  small  in  quantity  they  could  be 
brought  up  to  strength.  At  one  time  sodium  sulphide 
was  made  from  tank  waste  by  Messrs.  Gamble,  St. 
Helens,  under  Schaffner  and  Helbig's  patents,  but  I  can- 
not say  whether  this  has  been  recently  discontinued 
in  favour  of  the  recently  invented  Sulphur  Recovery 
Process. 

The  Hyndburn  Brook,  at  Church,  is  banked  on  both 
sides  by,  high  masses  of  alkali  waste,  tons  of  which 
are  continually  falling  into  it.  The  drainage  from  thi^ 
lip  emits  large  quantites  of  sulphuretted  hydrogen, 
especially  when  entering  the  brook  and  coming  in 
contact  with  the  acid  bleach  waste  from  about  eight 
or  nine  works  less  than  two  miles  away  up  stream.? 

*  Iron  salts  in  almost  any  form  might  be  used.  ]Mr. 
Ballard,  Inspector  of  Alkali  'Works,  informs  me  that 
were  it  not  for  iron  salts  draining  into  the  Sankey 
Bn)ok,  at  St.  Helens,  that  now  famous  stream  would  be 
in  a  much  worse  condition  than  it  is  even. 

t  A  bleaching  mill  formerly  running  close  to  the  river 
was  shut  UD,  owing  to  damage  to  fabrics  bv  machinery 
marks.  The  machines  were  attacked  by  gases  arising 
from  brook. 
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ROVAL  COMMISSION   ON   SEWAGE   DISPOSAL: 


Appendix  2 


VARIOUS  CHEMICALS. 

Soap. 

As  meniioned  earlier,  common  soap  is  a  combina- 
tion of  alkali  and  fatty  acid. 

The  soap-boiler  boils  alkali  and  neutral  fat — not  fatty 
ctcid.  A  neutral  fat  consists  of  a  fatty  acid  in  combina- 
tion *with  glycerin.  When,  therefore  a  neutral  fat  is 
boiled  with  an  alkali  soap  is  formed,  by  the  combination 
of  alkali  and  fatty  acid,  while  the  glycerin  is  left  in  the 
mother  liquor. 

In  order  to  effect  the  readier  separation  of  soap  from 
the  mother  liquor  common  salt  is  added.  This  mother 
liquor  may  contain,  according  as  to  whether  white  or 
black  soda  ash  used  :  — 

Glycer;n,  common  salt,  sulpho-cyanides,  cyanides, 
sulphides,  albuminous,  resinous,  fatty,  colouring,  and 
other  organic  matter.  On  a  large  scale  the  glycerin  is 
recovered,  but  it  is  not  at  present  in  the  smaller  soap 
factories.  The  number  of  these  in  the  Ribble  basin 
supplying  soap  to  the  print  mills  and  cotton  mills  for 
size  is  very  considerable,  the  effluents  therefrom  being, 
to  say  the  least,  most  abominable. 

For  making  the  cheaper  class  of  soaps  dirty  raw  mate- 
rials are  often  used,  the  dirt  from  which,  for  the  most 
part,  enters  the  river  with  the  mother  liquor. 

^  From  soap  factories  there  issue  as  refuse  waters  the 
mother  liquors  (iinteriaugenj  lit.  under  lyes)  which  re- 
main at  the  unsalting^  of  the  curd,  and  which  contain  in 
the  main  common  salt,  glycerin  solution,  with  generally 
a  small  quantity  of  caustic  soda,  the  exact  quantity  of 
which  has  already  been  fixed  by  the  economy  of  the  fac- 
tory management.  A  aoap  factory  which  produces  daily 
600  kilos  of  curd  soap,  supplies  about  2  c.  metres  of 
lyes  as  refuse  which  may  contain  from  5  to  20  per  cent, 
common  salt." — (Fleck,  12th  -and  13th  reports  of  the 
•* ^bednischer  Centralshelle  Zu  Dresden.") 

Sample  of  mother  liquor  entering  Hyndbum  Brook 
£R>m  H.  Bury,  jun.,  and  Co.,  Church,  10/3/93,  No.  162  : 

Organic  matter  -  6,2,32  0  parts  per  100,000,  or  6 -2  per  cent. 

Mineral  niaiter  -  8,8 10  0        „            „        or   8*8 

Total  solids-  -  15,04*2  0        „  „        or  15 

Caustic  soda  -  120  0        „            „        or    '12 

Glycerin       -  -  1.009  0        ,.            ..        or    1 

Fat       -        .  -  6,984  0 
Chlorine,  equal  to 

common  salt  -  5,302*0 


If 


i» 


or  6-9 
or   5-3 


It 


)> 


t> 


A  fatty  scum  often  arises  from  the  soap  pans  in  empty- 
ing mother  liquor,  which  is  skimmed  into  a  tank  and 
allowed  to  drain. 

Sample  of  such  drainage  from  H.  Bury,  jun.,  and 
Co.,  Church,  2/3/93,  No.  163:  — 

Organic  mattei-  -  -  -    242*0  parts  per  100,000. 

Mineral  matter  -  -  -    532  0 

Total  solidft        -  •  -    774*0 

Fatty  anhydrides  -  - 1,272*0 


♦» 


I) 
If 
ti 


Tallow,  Machine  Oil,  Waggon  Grease,  etc. 

Suet,  tripe  cuttings,  slaughterhouse  ofi^al,  and  other 
substances  containing  fat  are  boiled  with  acid,  when  the 
fatty  acids  rise  to  the  surface,  leaving  below  a  very  foul 
liquor  for  an  effluent. 

Sample  from  Bridge,  Baron,  and  Co.,  Church,  10/3/93, 
2^0.  164:— 


Mineral  matter 
Organic  matter 
Total  solids 
Acidity 

Fatty  anhydrides 


-  1,682  0  parts  per  100,000. 

-  4,514*0 

-  6,196*0 

-  12  parts  i)er  100  Normal 

Soda  recjuired. 

-  1,166*0  parts  per  100,000. 


Effluents  from  three  last-named  processes  should  be 
freed  from  any  unused  fat,  soda,  or  acid  in  working, 
and  afterwards  treated  by  precipitation  and  filtration. 


Pbefaration  of  Indigo  Extbacts. 

Different  preparations  of  indigo  are  made  for  use  in 
dift'erent  mills,  chiefly  by  means  of  acids.  For  example, 
sulpho-purpuric  acid  or  indigo  purple  is  made  by  mixing 
indigo  and  sulphuric  acid  and  heating  the  mixture, 
after  which  the  purple  is  precipitated  upon  mixing  with 
water.  It  is  then  filtered  through  cloths  and  washed 
with  weak  hydrochloric  arid. 

Filtrate  from  H.  Bury,  Jun.,  and  Co.,  Church,  10/3/93, 
No.  166,  gave — 

Mineral  matter         -        -  1,816*0  part««  per  100,000. 
Organic  matter         -        -  1,798*0        „  ,, 

Total  solidH       -        -        -  3,614*0 
Acidity     ....    9  parU  per  UK)  Normal 

required. 


This  effluent  ought  to  be  neutralised  and  submitted 
to  precipitation  and  filtration. 

An  agent  could  probably  be  found  which  would  neu- 
tralise and  precipitate  at  the  same  time.  There  are 
many  other  obnoxious  chemical  effluents  entering  the 
river  from  tar  distilleries,  glue  works,  etc.,  space  for 
the  consideration  of  which  cannot  be  found  here,  but 
which  can  be  dealt  with  later,  on  their  merits. 

Gexebal  Solid  Refuse. 

At  Messrs.  Blythe  and  Co.'s,  Church,  zinc  chloride, 
for  size,  is  made  by  dissolving  zinc  in  hydrochloric  acid. 
Any  iron  in  the  solution  is  liberated  as  oxide  by  means 
of  chlorate  of  potash,  and  when  so  liberated  is  skimmed 
off  and  allowed  to  run  into  the  river. 

This  might  be  dried  and  sold  as  a  pigment.  The 
same  thing  occurs  in  the  manufacture  of  zinc  sulphate. 

I  have  also  seen  in  various  towns  thrown  on  to  the 
river  bed,  lime  from  cauticisers,  chloride  of  lime  dregs 
from  making  bleaching  solutions,  carbonised  matter 
from  soda  recovery  incinerators,  calico  printers'  wast© 
thickenings,  pickings  from  esparto,  tab  washings, 
rubbish  collected  by  water  wheel  screens,  and  even 
precipitated  sludge. 

It  is  a  very  difficult  matter  to  trace  these  acts  of 
misdemeanour  right  home.  They  are  the  work  of  a 
moment  only,  and  though  some  good  may  be  done  by 
making  an  occasional  example,  it  is  a  question  whether 
the  practice  can  be  stopped  except  by  moral  suasion. 

More  I  think  could  be  accomplished  by  asking  the 
manufacturers  to  meet  the  Committee  to  discuss  these 
matters,  and  to  co-operate  with  the  Committee,  all 
working  from  one  centre. 

Certain  points  are  often  raised,  such  as  the  building 
of  retaining  walls  jointly,  acquisition  of  land,  the  forma- 
ton  of  contributory  areas,  the  adoption  of  standards, 
power  of  entry,  the  meaning  of  innocuous  discolorations, 
etc.,  which  want  thoroughly  thrashing  out,  and  before 
any  further  steps  are  taken  with  the  notices  given,  I 
would  suggest  that  the  parties  concerned  be  asked  to 
meet  the  Committee  and  state  their  views. 

I  cannot  conclude  without  expressing  my  obligation 
to  the  firms  mentioned  in  the  Report  for  the  samples 
supplied,  and  for  the  very  kindly  spirit  in  which  they 
have  assisted  with  any  information  asked  for  in  con- 
nection with  it,  often  with  a  great  amount  of  trouble. 

The  following  firms  have  also  supplied  samples,  etc.  : 

Messrs.  The  Spring  Vale  Paper  Company. 

„     Star  Paper  Company. 

,,     Sabden  Print  Company. 

W.  N.  Wilson  and  Sons. 

John  MacKenzie  and  Co. 

Riley  and  Co.,  Hapten. 


}i 


ti 


ji 


ft 


;> 


I  am,  Gentlemen, 

Your  obedient  servant, 

Wm.  Naylor. 
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Appe* 


2. 


y  the  Local  Authorities  in  tlie  ^fersej'  and 
)en  taken  over  a  period  of  two  yeira,  1897-98. 


I    Quantity  of 
precipitant  used 
per  Week. 


6. 


-o  7  c>H. 


Number  of  filteif* 

and 

Total  Area. 


/. 


me,  28  tons  ;  alu- 
jiina  ferric,  8$ 
{ous. 


None 


to  70  tons  of  I  None  constructed  at  pre- 
lopperaH,  and  from  .^ent,  with  the  exception 
jo  to  10<)  tons  of  of  some  small  experunen- 
ime.  >    tal  filters. 


tjout  80  tons 


Filtration  works  are  now 
in  course  of  construction. 


k-erage  1  ton 


[wnt  9  cwt. 


out  oh   tons  per     None 
eek.  I 


0  filters.  Total  area,  488 
S(|uare  yards  ;  261  galhuis 
per  sijuare  yard. 


jon  6cwt.  3qrs. 


4  filters.  Total  are^i.  924 
square  yanls  ;  489  gallons 
per  s<iuare  yard. 


to  2«)(Hl>s. 


3  filters.     ToUl    area,  3.5 
I    square  yanls  ;  28.")  gallons 
per  square  yanl. 


)r>cwt.    of     lime  '  None 
d  4"45c\vt.   alu- 
na  ferric. 

vt.  sulphate  of  !  Total  area,  100  square 
»n  and  lOocwt.  yards;  600  gallons  i)er 
'iroe.  square  yanl. 

»age  16«»wt.  Iqr.  |  Total    area,    320    square 
I  yards;   625    gallons    per 

'    s(piare  yard. 


\ 


d  more  or  less  rapidly  through  <  hem. 
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\PPENDIX  No.  3. 


Handed  in  by  Mr.  R.  A.  Tatton,  m.i.c.e. 
MERSEY      AND      I R  W  E  L  L      WATERS 


Invell  Waterslicd,  derived  from  infoni  ation  .mpplied  by  the  AuthoriticH  to  the  Joint  Committee. 
The  limit  of  impurity  w  one  grain  per  gallon  of  oxygen  abRorhed  in  four  hours. 


Depth  and  Character 

of 
Filtering  Material. 


8. 


Method 

of  using  Filters 

(whether 

Intermittent 

or  Continuous). 

9. 


Area  of  Land 

used  for  Filtration 

or  Irrigation. 

10. 


Ih  acres,  only  lately 
brought  into  use. 


Rate  of       '  Additional 

Filtration  in    Area  of  Land  owned 
Gallons  but  not 

per  Acre.      •  u>sed  for  Filtration. 


11. 


12. 


U  acres 


Sludge : 
How  Disjtused  of. 

13. 


On  land 


Nu 

Sai 
Be 
Lii 


None 


150  acres  being  now 
laid  out  into  filtra- 
tion plots.  .  Subsoil 
land,  loam,  sand, 
and  gravel,  and  land 
drained  6ft.  deep. 
Plots  to  l>e  worke<l 
intermittently. 

26|  acres    -     "  - 


Air  -  dried,  and  given 
away  to  farmers  and 
others 


1.39:J  arre«,  including    Sludge  taken  out  to  sea 
.site  of    buildings, 
tank.s,    roadways, 
&c. 


Total  area  of  site,    Sludge  taken  out  to  sea 
34  acres. 


2ft.  9in.    of   coke    and     Intermittent 
cinders. 


3^  acres  in  course  of 
preparation  for  use 
as  niters. 

Not  vet  in  use   - 


1,263,240 


1^  acres,  on  which 
are  the  tanks, 
buildings,  &c. 


Ciiven  to  farmers 


None 


Total  area  of  land  at    ( 'arted  away  bj*  fanners 
works,  10^  acres. 


1  filter,  sand,    oindens    Continuous 
and  Dtone.      2   filters, 
cinders  3ft,  «leep. 


None 


2,366,760        None 


Taken  away  by  farmers 


Total  depth  about  3ft.,  Interh'iittent 
made  up  as  follows  :  - 
1^.  sand,  12in.  sand 
and  pohuite  equal 
parts,  din.  sand  and 
4in.  giavel,  Sin.  stone 
and  agricultural  tiles. 


About  4  acres  ;  2,500         1,379,400 
gallons  \yeT  acre. 


.\  acre         -        -        •  132000 


Tsed  on  the  land  by  the 
fanners. 


Carted   away  by  local 
fanners.  ^ 


travel  and  sand,  2ft.  6in. 
fleep. 


I  iacres;  40,000gallon8         2,904,000 
Iier  acre. 


Carteil    away  by   local 
fanners.      ^ 


Sand,  gravel,  and  polarite 


The  effluent  is  at  times 
pumped  on  a  plot  of 
about  4i  acres  of 
gravel  land ;  44,444 
gallons  per  acre. 


3,«>2,"),000 


Pressed,  and  removed  by 
local  farmers,  who  take 
it  rea<lily. 
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PMMH 


He  Local  Authorities  in  the  Mersey  and 


:  D. 


Quantity  of 
jcipitant  used 
er  Week. 


f 


Number  of  Filters 

and 

Total  Area. 


6. 


Nuuiber 
of 

Samples 
Above 
Limit. 


6 


o 


'A 


11 


TotAl 
Samples. 


() 


29 


28 


0 


1) 


() 


5 


5 


11 


Percentage 

Samples 
lielow 
Limit. 


llRMARKS. 


100 


m 


:w 


'.() 


80 


100 


20 


100 


When  the  samples  were  taken, 
only  a  small  proportion  of  the 
sewi^^  was  connected  to  the 
works. 


Samples  are  from  tank  effluent. 
Under  an  order  of  Court  to 
construct  further  filtration 
works. 


Under  an  order  of  Court  to  con- 
struct further  filtration  works. 


Under  an  order  of  Court  to  con- 
struct further  filtnition  works. 


The  samples  were  taken  l>efore 
the  filters  were  liroujj^ht  into 
use. 

A  Mcheme  is  before  the  L.  G.  B. 
for  filters. 


n^ 


rhe  samples  were  taken  before 
the  filteis  were  brought  info 
use. 


These  outfalls  have  been  done 
away  with,  and  the  Atherton 
sewage  taken  to  the  Leigh 
works. 


.  4  filters.  Total  area,  13 
square  yards ;  282  gallons 
per  square  yard. 

-    6  filters.    Total  aroa,  76*) 
square  yards ;  263  gallons 
j  per  squall  yard. 

lut    30cwt.    l>cr    6  filters.     Total  area,  96() 
L].  square  yards ;  458  gallons 

per  square  yard. 


^t. 


I^t. 


fcvt.   per  million    4  filter^  .  Total  area,  410 
hioJ  superficial   yards;      621 

^        •  gallons  per  square  yard- 


5ragc  27cwt. 


6  filters.  Totel  area,  1^ 
square  yards ;  1,154  gal- 
lons per  square  yard. 


ne 


of    Ihue,    3  filters.     Total  area,  290 
of    cop-       square  yards;  482  gal - 
;    Ions  per  square  yard. 
.    2  filters.     Total  area,  290 
I    square  yards;   931   gal- 
lons per  square  yard. 
.    Total    area,   250    square 
yards;    17    gallons    per 
square  yard. 


-  4  filters.  Total  area,  611 
square  yards;  130  gal- 
lons per  souare  yard. 

-  2  filters.    Total  area,   75 
square  yards;  533  gal- 

'    Ions  i>er  square  yard. 

•    1    Ions  per  square  yard. 


cwt. 


cwt. 


er  week. 


cwt.    lime    and 

cwt.    copperas, 

.undaysand  nights 

xcepte<i,       when 

Jumina   ferric  is 

used. 

ton    of   alumina 

ferric. 


ovt. 

cwt. 
li  cwt. 
^.bout  60lbs.  - 


2  filters.  Totel  area,  182 
square  yards;  1,071  gal- 
lons per  square  yard. 


8  filters.  Total  area,  50i] 
square  yards ;  600  gal 
Ions  per  square  yard. 

2  filters.  Total  a'^ea  abou 
65    square    yards ;     54J 

i    gallons  per  souare  yanl 

2  filters.    Total  area  alxni 

33  square  yards  ;    1,211 

gallons  per  square  yard 

'  Totel  ai-ea,    1,200  squar 
yards;    20  gallons    pe 

'    square  yard. 
1   filter.    Totel  area  22 
square  yards  ;  172  gallo) 
per  square  yard. 
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mtamm 


M  £  RS 


Irwell  Watershed,  derived  from  inj 


Deplh  and  Character 

of 

FQteniig  MaCerial. 


Metho 

of  asing  F! 

(whetb 

Intermix 

or  Continn 

0.    • 


2fL  pohwite  • 


2ft.  9in.  polarlte 


2St,  Im.,  in  following 
material : — Tin.  sand, 
l^n.  aand  and  polarite 
mixed.  Sin.  aand,  2in. 
pea  gravel,  2in.  bean 
giaird,  and  din.  broken 
stone. 

1ft.  QiAi  gravel  and  sand 


Rough  clinkem,  1ft.  6in. ; 
finb  cinders,  6in. ;  char- 
eoal,  Sin.;  river  gravel, 
Tin.;  total  depUi,  2ft. 
Ilin. 

3  ft.  sand,  polarite,  and 
gravel. 

2fL  din.,  eompoeed  of 
Iwoken  stone  and  cin- 
ders or  mill  ashes. 

CiiiAets  3  ft.  6  in.  deep 


3  ft.  6  in.  gravel  and 
einden. 

3   ft     boulder     coke, 
gravel,  and  ashes. 
1  ■ 

Polarite    filters,    3   ft 

deep,  viz.,  9  in.  Lowes- 

I   t<^  sand,  9  in.  polarite 

<   sal  iand,  3  in.  coarse 

I   Oporto    sand,    15  in. 

'   giavd,  in  sizes  gradoa- 

,   ted  ^m  pea  gravel  to 

9ue  of  wahint ;  36  rows 

of  4  in  diain  tiles,  18  in. 

apart    at    bottom   of 

filteis. 

Pioe  famace  ashes  1  ft 
9  ID.,  and  broken  bal- 
last, 1  ft  9  in.  ;  total, 
3ft  6in. 


1«>  in.,  comprising  12  in. 
niametite  and  3  in. 
»aiid. 

3  ft  deep,  ashes 


Intermittea 


Intermitten; 


Intermitten 


Intermitten 


Intermitten 


Intermitten 


Intermitted 


Intermittei 


Intermitted 


Intermitted 


Intermitted 


f«et  deep,  asliCH 


Sftnd  and  ashes 


CinderR  3  ft.  deep 


Intennittd 


Intermittes 


Intermittei 


Intermittei 


1 
Continuous 


I  /I 


NAME  OF  AUTHORITY. 


Population. 


PRECIPITATION  AND  ARTIFICIAL 
FILTRATION— con^tntterf. 

(D)  Chemical      Precipitation     and 
Rapid  (Mechanical?)  Filtration. 

Sewage  Mixed  with  Trade  Waste. 

Hyde  Corporation 


Mossley  Corporation  - 


Astley  Bridge  Urban  District  Council 


Droylsden  Urban  District  Council 


Gorton  Urban  District  Council 


Radclifle  Urban  District  Couneil 


Reddish  Urban  District  Council 


Stockport  Rural  District  Council  (Offer- 
ton)  (portion  of). 

(E)  Chemical     PREapiTATioN      and 
Biological  Filtratjon. 

Domestic  Sewage  only. 

None 


(F)  Chemical      Precipitation      and 
Biological  Filtration. 

Sewage  Mixed  with  Trade  Waste. 

Oldham  Corporation 


Swinton  and  Pendlebury  Urban  District 
Council  (Swinton) 


Sainton  and  Pendlebury  Urban  District 
Council  (Pendlebury). 


30,670 


15,000 


6,200 


10,500 


25,000 


26,000 


7,600 


131,463 


26,000 


Population 
Connected  up. 


1. 


About  30,000 


14,000  to  15,000 


5,900 


10,500 


Between  20,000 
and  25,000 


22,850 


About  7,500 


About  4,500 


Not  yet  ascer- 
tained. 


About  18,000 


About  7,000 


1213. 


Appe^-*       ROTAL  COMMISSION  ON  SEWAGE  DISPOSAL 


r     AND     IRWELL     WATERSHE  D-eontinvMl. 


Pabticulabs  as  to  the  methods  of  Sewage  Treatment  adopted  by  the  Local  Authorities  in  the  Mersey  and 


rt 


Estimated 
ijoantitv  of  Sewage  \ 
in  24  houn. 


2. 


CharacteF  of 

Trade  Waste  in 

Sewage. 

3. 


Number  of 

Precipitation  Tanks  and 

Total  Capacity. 


4. 


Precipitant  used. 


5. 


Quantity  of 

Precipitant  used 

per  week. 


6. 


ub 
f 

Pl 
o» 

lit 


Aliout 
1,250,000  crallons. 


250,000  eallons, 
dry  weather  flow. 


Dry  weather  flow,  * 
)gall< 
per  £iy. 


)ry  ^ 
120, 


1  dye  wor*i»s,  hat    G  tanks.     Total  capacity 
workS)  1  leather  |    450,000  gallons, 
dresser.  i 


1  wool      scourer,    6  tanks.     Total  capacity 
1  dye  works.  376,630  gallons. 


090  eallons 


1  dye  works 


3  tanks.    Total  capacity 
180,000  gallons. 


Lime  and  proto- 
-chloride  of  iron 

duriuj^  the  day ; 

alomina     ferric 
,  at  night. 

•        * 
Alumina  ferric    • 

usually,       but- 

Bometimes  ferro- 

zone. 


Lime  and  cop- 
peras and  alu- 
mina ferric. 


Number  of  Filters 

and 

Total  Aiea. 


7. 


Day,  22  grains  per  !  12  filters.    Total  area  1,476 
gallon;    night,    7  1    s^uare.yarde ;  846  gallona 


grains  per  gallon. 


26cwt. 


550,000  gallons 


500,000  eallons, 
dry  weather  flow. 


Dye  works,  print  !  6   tanks.    Total  capacity  \  Alumina  ferric 
works,      bleach 


works,  chemical 
works. 
Chemical  works  - 


1,100,000  gallons 


^bably  150,000 
gallons  per  day 
(dry  weather),  a 
considerable  quan- 
tity (probably  one- 
hau)  being  manu- 
facturing refuse. 
125,000  gallons 


1,054,080  gallons. 


2  detritus  and  3  precipa- 
tion  tanks.  Total  capa- 
city 1,215,000  gallons. 


Alumina  ferric 


About  1,450  lbs.  of 
lime  per  week ; 
1,450  lbs.  of  cop- 
peras per  week. 

30cwt.    - 


per  square  yard. 


11  filters.  Total  area  838 
square  yards ;  208  gallons 
per  square  yard. 


3  filters.  Total  area  3^4 
square  yards  ;  329  gallops 
per  square  yard. 


9  filters.  Total  area  864 
square  yards ;  636  gallons 
per  sqnare  yard' 


7  dye  works ;   3  i  4  tanks.     Total  capacity 
breweries;        1  ,    528,000  gallons, 
bleach  works. 


Carbolic         acid 
manufacture. 


2  tanks.     Total  capacity 
76,208  gallons. 


Alumina  ferric 


Alumina  ferric 


1  print  works 


3  tanks.     Total  capacity    Alumina  ferric 
150,000  gallons. 


10  cwt.  per  1,000,000  '  6  filters.    Total  area  2,700 
gallons.  square  yards;  185  gallops 

per  square  yard. 


li  to  2  tons  of  alu- 
mina ferric. 


About  25  cwt. 


4  filters.  Total  area  1,000 
sq.  yds. ;  1,100  gallons 
per  square  yanl. 


3,250,000 gallons       T  dye  works;    I 

brewery.' 


12  tanks.    Total  capacity  >  Copperas        and 
2,073,600  gallons.  ;    lime  water. 


640,000  gallons        Print  vorks 
dry  weather  How 


4  tanks.     Total  capacity 
'    216,450  gallons. 


Lime  and  copperas 


About    12  cwt.   to 
15  cwt. 


Automatic,  accord- 
ing to  the  quantity 
of  sewage  coming 
down.  Copperas, 
about  1  gram  per 
gallon,  and  lime 
about  3*7  grains 
per  gallon. 


7  grains  of  lime  and 
7  grains  of  copperas 
to  the  gallon. 


4  filters.  Totol  area  320 
sq.  yds. ;  468  gallons  per 
square  yard. 


2  filters.  Total  area  3^ 
sq.  yds. ;  390  gallons  per 
sqnare  yard. 


About 

160,000  pillons 

dry  weather  flow 


1  dye  works 


3  tanks.     Total  capacity    Alumina  ferric 
413,550  gallons. 


About  13  cwt. 


9  filters.  Total  area  12,600 
sq.  yds. ;  257  gallons  p#r 
square  yanl. 


Land  and  cinder  filters, 
1  acre,  2,910  sq.  yds. : 
coke  filter,  360  sq.  yds.  i 
cinder  filters,  2,420  sq. 
yds.  Total  area  10,520 
sq.  yds. :  61  gallons  per 
square  yard. 

Polarite,150sq.yds.  Land 
and  cinder  filters,  3,244 
sq.yds.  Total  area  3,494 
sq.  yds. ;  45  gallons  per 
square  yard. 
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MERSEY 


InreU  Watershed,  derived  from  ii 


Depth  Mod  Character 

of 
Filtering  Material. 


8. 


Metll 

ot  using  ] 

(whetl 

Intermi 

or  ContU 

9. 


ToUl  depth  4  ft.  3  in., 

,  vix.,  top  hiver    »and, 

:   lOin. ;  pebbles,  1  in.  ; 

pobriie      and      sand, 

1  ft   2  in. ;    chatter, 

Sin. ;  rabble,  1  ft.  8 iel 

Total «    depth       aboat 

2ft  4in.     Top  layer, 

Leu^ton  Bnzaird 

una ;       next      layer 

•  pctoite     and      sand 

,    mixed;    below,   sand 

andgravd. 
(1)  sa.  to  6  ft  cinders, 
sand,  and  gravel ;  (2) 
3ft  sand,  polarite,  and 
gravel;  (3)1  ft.  6  in., 
sand  and  gravel. 
3  ft   6  in  ,  rough  and 
line    gravel,    polarite, 
and  sand. 

6  in.  sand.  12  inch  sand 
and  polarite  mixed, 
3  in.  sand,  3  in.  pea 
gravel,  3  in.  bean 
gravel,  12  in.  broken 


Not  workii 


Each  filter 
8  hours  ai 
16  hours 
hours. 


Intermitted 


fntermittel 


Continuous 


250  jM|.  yds,  containing  I  Intermittes 

9  in.  of  polarite  and 

2  ft.  4  in.  of  gravel  and 

sand ;  750  sq.  yds. ,  con- 
taining 9  in.  of  cinders 

and  2  ft  4  in.  of  gravel 

and  sand. 
Aboat  2  ft.   4  in.    top 

layer      of      Leighton 

Buaard  sand,  next 
la^^rer  polarite  and  sand 
mixea. 


2  ft.  6  in.  gravel 


Intermittefl 
self-acting) 
phons. 


Intermittefl 


Ayertge  depth  2  ft.  3  in., 
composed  of  carefully 
screened  engine  ashes, 
thai  no  dost  or  dirt  or 
nibliah  of  any  kind 
csn  be  put  into  the 
beds. 


Coke  4  ft.,  cinders  3  ft. 

6i]L 


Intermit 
The 

filled,  alb 
stand  f  ul] 
certain     j 
empticf, 
then  allo^ 
remain 
for   somei 
before 
filled  agal 

Intermittel 


^  Poltrite  3  ft,  land  and 
,    dnders  3  ft.  6  in. 


Intermitted 


NAME    OF   AUTHORITY. 


PRECIPITATION  AND  LAND 
FILTRATION. 

(G)  Chemical    Precipitation     and 
Land  Filtration. 

Domestic  Sewage  only. 

Hindley  Urban  District  Council 


Moss  Side  Urban  District  CouncU 


West  Houehton  Urban  District  Council 
(Rogers'  Farm)  (portion  of). 


AVihiislow      Urban      District      Council 
(Northern  Works)  (portion  of). 

Worsley  Urban  District  Council  (Booths- 
town)  (portion  of). 

Chapel-en-?e-Fritb  Rural  District  Council 


(H)  Chemical   Precipitation    and 
Land  Filtration. 

Sewage    Mixed    with    Trade 
Refuse. 

Rochdale  Corporation       •       .       •       - 


Castleton  Urban  District  Council 


SUBSIDENCE  AND  LAND  FILTRA- 

TION. 

(I)  Domestic  Sewage  only  : 
Alderley  Edge  Urban  District  Council     • 


Bury  Rural  District  Council  (Tottington) 
(portion  of). 


(J)  Sewage    Mixed    with    Trade 

REFUhE : 


Eficles  Corpora  uon 


Bucklow  Rural  District  Council  (Timper- 
ley)  (portion  of). 


K      i 


i 


I 


19,000 


27,000 


14,129 


1400 


5,700 


2,218 


35000 


Population 
connected  up. 


1. 


tO] 


El 


About  18,000 


27,000 


About  10500 


2,500 


1,650 


2,200 


Approximately 

50,000 


5,900  estimated 


2,200 


2.00D 


35,000 


2,016 


). 

ec 
>ti* 


00 


fO 


0 


•  • 


in- 


25' 
il- 

C. 


Appei 
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r    AND    IRWELL    WATERSHE  D-^o»/t»w«f. 


Faktigulabs  as  to  the  methods  of  Sewage  Treatment  adopted  by  the  Local  Authorities  in  the  Mersey  and 


H 


intimated  Quantity 
of  Sewage  in 
24  hours. 


Character  of 

Trade  Waste  in 

Sewage. 

3. 


ub 

f 

Pl 

Of 

lit 


Number  of 

Precipitation  Tanks  and 

Total  Capacity. 


Precipitant  used. 


Quantity  of 

Preeipitant  used 

per  Week. 


6. 


Number  of  Filters 

and 

Total  Area. 


250000gaUons 


,  810,000  eallons 
dry  weather  flow. 


200,000  gallons 


,     50,000  gallons 


50,000  gallons 


j  1,600,000  gallons       3  woollen  works ; 
|lry  weather  flow  at      1  brewery. 
,         pref>ent. 

1 


185,000  gallons 


2  tanks.    Total  capacity, 
500,000  gallons. 


6  tanks.    Total  caiiacity, 
652  600  gallons. 


2  tanks.    Total  capacity, 
450,000  gallons. 


2  tanks.     Total  capacity, 
89,400  gallons. 


2  tanks.     Total  capacity, 
26,000  gallons. 


3  tanks  in  each  series, 
worked  in  duplicate, 
100,000  gallons  in  each 
series.  Total  capacity, 
200,000  gallons. 


8  tanks  for  Roch  outfall, 
capacity,  1,410,000  gal- 
lons, and  3  tanks  for 
sudden  outfall,  capacity 
300,000  gallons.  Total 
cai>acity,  1,710,000  gal- 
louH. 


Several  tanneries  3  precipitation  tanks.  To- 
tal capacity,  112,500  gal 
Ions. 


10,240  gallons  (dry 
weather),  260,000 
gallons  (wet  wea- 
ther). 

20,000  gallons 


Alumina  ferric 


Alumina  ferrie 


Copperas,  manga- 
nese liquor,  and 
lime. 


Alumina  ferric 


Lime  and  alumina 
ferrie. 


Alumina  ferric 


Alumina  ferric 


Ahmina  ferric 


About  2  tons 


85cwt. 


Copperas,  10  cwt. ; 
inanganese  liquor, 
7  carboys;  ume, 
about  1  ton  5  cwt. 


None 


2  filters.  Total  area,  1,000 
sq.  yds. ;  200  gallons  per 
square  yard. 


1 J  cwt. 


41  cwt. 


5  cwt 


5  tons 


14  cwt.  per  week 


5  filters.  Total  area,  480 
sq.  3  ds. ;  385  gallons  per 
.«>quare  yard. 


1,090,000  gallons, 
dry  weather  flow. 


2  silk  works,  2  dye 
works,  1  bleach 
works. 

1  tannery    • 


2  small  tanks 


2  tanks.     Total  capacity 
120,000  gallons. 


None 


2  d(  tritus  tanks,  2  settling 
tanks.  Total  capacity 
650,000  gallons. 

3  tanks.     Total  capacity 
64,781  gallons. 


None  - 


None 


None 
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M  E  R  S  ] 


Irwell  Watershed,  derived  from  informa 


Depth  and  Character 

of 

Filtering  Material. 


8. 


Method 

of  using  Filters 

(whether 

Intermittent 

or  Continuous). 

9. 


Intermittent 


Alout  3  ft.  deep.     Ma-    Intermittent 
terial :  Common  engine 
aaheci.    screened,     the 
coarse      ashes      lining  ' 
placed  in  the   bottom 
layers  and  the  fine  in  i 
the  top.  ' 


4  filters  coiupoeed  of 
coke  3  ft.  deep,  from 
2J  in.  to  1  in.  and  less, 
sand,  9  in. 

Low  level  filter,  com- 
posed of  gravel  7  in,, 
ma^etite  12^  in., 

sum  4)  in. 


Intennittent 


NAME    OF   AUTHORITY. 


BROAD  IRRIGATI^ON. 
(K)  Domestic  Sewage  only  : 
Altrincham  Urban  District  Council  - 

Ashton-on-Mersey  Urban  District  Council 

Blackrod  Urban  District  Council 
Bowdon  Urban  District  Council 


Irlam  Urban  District  Council 


Lymm  Urban  District  Council 


Stretford  Urban  District  Council 


Westhoughton    Urban    District    Council 
(Dog  Holes)  (portion  of). 

Westhoughton    Urban    District    Council 
(Marsh  Brook)  (portion  of). 

Wilmslow  Urban  District  Council  (South- 
em  Works  (portion  of). 

Withington      Urban     District     Council 
(includes  Levenshulme). 


Bucklow  Rural  District  0>uncil  (Dunham 
Massey)  (portion  of). 


Bucklow  Rural  District  (!)ouncil  (Hale) 
(portion  of). 


Bucklow  Rural  District  Council  (North- 
enden)  (portion  of). 


(L)     SEWAQR     IMIXED     WITH     TRADE 

Refuse  : 
Leigh  Urban  District  Council  -       •       - 


Worsley  Urban  District  Council  (Barton 
Old  Hall)  (portion  of). 


Barton  Rural  District  Council  (Urmston 
and  FlixtoQ)  (portion  of). 


Population. 


Population 
connected  up. 


1. 


12,700 

5,000 

760 
2,800 


4,653 


5,000 


26,000 


42,790 


32,000 


About  16,000.  In 
eludes  some  out 
side  population. 

About  4,560 


750 
About  2,500 


2,500 


About  4,500 


8,500 
Alx)ut  1,000 
About  1,000 

3,000 
42,790 


450 
Remainder  flows 
through  Altrin- 
cham U.  D.  C. 

2,740 


1,000 


32,000 


15,425 
(including     5,325 
from  Little  Hul- 
ton    U.    D.    C. 

District). 

13,000 
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ROYAL  COMMISSION  ON  SEWAGE  DISPOSAL: 


Y     AND     IRWELL     WATERSHE  D-contimucl. 


pAKTicULAtts  ad  to  the  methods  of  Sewage  Treatment  adopted  by  the  Local  Authorities  in  the  Mersey  and 


Eatiiuated  Quantity       Character  of 
of  Sewage  in  Trade  Waste  in 

24  hours.  Sewage. 


o 


380,000  gallons, 
dry  weather  flow. 


About 
150,000  gallons. 

7,500  gallons    • 

138,250  gallons 
There  is  no  doubt 
the  figures   given 
include  much  rain 
and  spring  water. 

62,500  gallons 


A]K)Ut 

7Q,000  gallons. 


500,000  gallons 


About 
10,000  gallons. 

About 
15,000  gallons. 


About  2i  million 
gallons  (half  sub- 
soil water). 


15,000  gallons 


3. 


1  print  works 


Number  of 

Precipitation  Tanks  and 

Total  Capacity. 


4. 


Precipitant  used. 


5. 


Small  tank  to  intercept  \  None 
grosser  solids. 


1  tank.      Capacity  6,000 
gallons. 

None         .        -        -        - 


None 


3  tanks.    Total  capacity  .  None 
34.537  gallons. 


1,000  lineal  yards  of  deeply 
excavated  carriers,  witl! 
weir  J  giving  upwards  of 
25,000  cubic  feet  capacity, 
in  which  the  sewage  is 
impounded. 


2  tanks.    Total  capacity 
14,400  gallons. 


1  tank.     Total  capacity 
5,625  gallons. 


2  screwing  tanks.    Total 
capacity  13,500  gallons. 


300,000  gallons  and    Dye   and  bleach    None 
160,000 gallons  from     works. 
Little  lioulton  dis- 
trict. Total  460,000 
gallons. 


260,000  gallons       Dye  works 


Small  detritus  tank 


None  - 


None 


Quantity  of 

Precipitant  used 

per  Week. 


6. 


Number  of  Filters 

and 

Total  Area. 


/. 


Appei 


Irwell  Watershed,  derived  from  informal 


Deplh  and  Charactcu: 

of 
Filtering  Material. 


8. 


Method 

of  using  FUters 

(whether 

Intermittent 

or  Continuoas). 

9. 
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ROYAL  COMMISSION  ON  SEWAGE  DISPOSAL: 


dix  3. 


MERSEY  AND  IRWELL  WATERSHED— conimMet^. 


SUMMARY  OF  RESULTS  OF  DIFFERENT  METHODS  OF  TREATMENT, 


Number 

of 
Works. 


I 

7 


21 


8 


6 


Number  of 

Samples 

Above  Limit. 


CHEMICAL  PRECIPITATION  ALONE. 

(A)  Domestic  Sewage  only 

(B)  Sewage  Mixed  with  Trade  Waste 


PRECIPITATION  AND  ARTIFICIAL 
FILTRATION. 

(c)  Chemical  Precipitation  and  Rapid  j 
(Mechanical?)  Filtration.  i 

I 

Domestic  Sewage  only        •       -       -  ; 

(D)  Chemical  Precipitation  and  Rapid  i 

(Mechanical  ?)  Filtration. 

Sew^age  Mixed  with  Trade  Waste     - 

(E)  Chemical  Precipitation  and  Biolo- 

gical Filtration. 

Domestic  Sewage  only 

(F)  Chemical  Precipitation  and  Biolo- 

gical Filtration. 

Sewage  Mixed  with  Trade  Waste     - 


PRECIPITATION  AND  LAND 
FILTRATION. 

(o)  Chemical  Precipitation   and   Land 
Filtration. 

Domestic  Sewage  only 

(H)  Chemical   Precipitation   and   Land 
Filtration. 

Sewage  Mixed  with  Tilvde  Refuse    - 


SUBSIDENCE  AND  LAND  FILTRATION 


83 


32 


None 


6 


13 


Number  of 

Samples 
Below  Limit. 


6 
9 


128 


37 


None 


22 


31 


12 


Total 

Samples. 


Percentage  of 

Samples 
Below  Limiti 


6 
92 


16o 


69 


None 


30 


37 


25 


100 
10 


78 


54 


None 


73 


84 


48 


2 

(I)  Domestic  Sewage  ONLY 

2 

17 

19 

89 

2 

(J)  Sewage  Mixed  with  Trade  Refuse    - 
BROAD  IRRIGATION. 

3 

20 

2:i 

87 

• 

14 

<K)  Domestic  Sewage  only 

20 

90 

no 

82 

3 

(L)  Sewage  Mixed  with  Trade  Refuse    - 

11 

8 

19 

42 

R  A.  TATTON,  M.  Inst.  C.E. 
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31 


APPENDIX  No.  IV. 


'Appeiulix  4. 


PAKTICULARS  a-s  to  the  Methods  of  Sewage  Treatment  adopted  by  tlie  Local  Authorities  in  the  West 

RiDiNc;  OF  Yorkshire. 


Sewa>(e  Disjiosal  Works  in  the  West  Riding  of  Yorkshire.    (Particulars  furnished  l)y  the  Sanitary  Autliorities  except 

where  otherwise  stated.) 

West  Riding  Rivers  Board,  H.  Maclean  Wii^on,  Chief  liisiiector. 

SKTTLEMKNT  OR  CHEMICAL  PRECIPITATION  FOLLOWED  BY  ARTIFICIAL  FILTRATION  AND 

FILTRATION  THROUOH  LAND. 


BARNOLDSWICK  TRJiAX  DISTRICT.  -BARNOLDSWICK  SEWA(^E  WORKS. 


Date  ooini)leted  and  brought  into  operation 
Engineer 

WTiether  sanctioned  by  L.G.B. 
Area  and  population  or  number  of  houses  drained 
Average  daily  flow  of  sewajge  in  dry  weather 
Nature  of  sewage  (domestic  or  mixed  with  trddel 
refuse).    Is  surface  water  included  ]  j 

"Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Wliether  underdrained,  and  how  I 

Nett  area  u}»on  which  sewage  can  Ihj  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time  \ 
allowed  for  settlement  j 

CHEMICALS. 
Nature 
Quantity 
How  added 

FILTEIUS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,  | 
and  (if  the  latter)  whether  on  Dilxlin's  J- 
method  •   i 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Ckmstruction — whether  flxed  side  weirs,  | 
leaping  weii^s,  or  adjustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flow  | 
w-nen  storm  overflows  Degm  to  acr  ) 

COST  OF- 
Ijand 

Laying  out  of  land 
Tanks 
Filters 

SLrDUE. 
Amount 
How  dealt  with 
Cost,  or 
Return 

PRODrCE. 
Crojts 
Value 

WORKINCJ  EXPENSES. 
Labour 
Chemicals 
Pumping 


March,  1897. 

Messrs.  Brierley  &  Holt,  Blackburn. 

Yes. 

About  2,500  houses. 

About  45,000. 

Wholly  domestic.    No. 
30  W.C.    800  tippers. 

5  acres. 

Yes.    A^icultuml  drain  jn|>es. 

4A  acres. 


3.     :V),620  gallons  each  -  Total  1  (K>,860. 
In  series. 

Settlement  allowed. 


Femzone  ( [nteniational  Company *s  system). 
Fix>m  8  to  10  grains  per  gallon. 
By  i>atent  mixer. 

3.    Alx)ut  18  X  ;30  feet  each. 
Rough  gitivel  s^nd  Polarite  sand. 

Intermittently.     No. 


3. 

Adjustable  valves. 

About  double  volume. 

I  have  no  figures. 

Do. 

Do. 

Do. 

1895. 

No  returns  made. 

Do. 

Do. 

Do. 


1890. 


1897. 


Re])urts  of  Inspectors 


rSatisf actor} 


I 


Unsatisfac'torv  15 


Analyse? 


rAlxA-e  limit.., 
Below  limit.. 


P213, 


G 
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ROYAL   (COMMISSION    OX    SEWAGE   DISPOSAL: 


Apjiendix 4.  FEATHERSTONE  URBAN  DISTRICT.    SOrXH  FEATHER8T0NE  SEWAGE  AVORKS. 


i>ate  completed  and  brought  into  ojieration 

Sn^neer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  1  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS 

Number  and  total  area 

Construction 

"Whether  used  continuously  or  intermittently,'! 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,  \ 
leaping  weirs,  or  adjustable  valves  / 

ProDortion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  J 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pum])ing 


Reports  of  Insi)e(tors  - 


SiitisfactiUT   ...     ^ 


Mr.  Geo.  Hodson,  M.I.C.E.,  Westminster. 

Yes. 

Present  time  1,395  houses.    Area  about  1,400  acres. 

75,000  gallons  i)er  24  houi*s. 

Domestic,  with  a  little  tmde. 
About  30. 

29  acres. 

Yes.    At  6  feet  deep,  5  yards  apart,  3-iuch  tiles. 

About  12  acres. 


2  tanks,  100  x  50  x  2  feet  3  inches.    3  tanks,  60  x  30  x  3  feet,  one 

of  which  now  converted  into  Dibdin  filter. 
In  series. 

Continuous. 


Alumi  no-ferric. 


In  blocks  in  sewage  flow. 


Three  on  sewers,  1  at  outfall. 
Fixed  weirs. 

2  act  when  sewer  jj  full,  one  when  sewer  is  ;,;orged  and  under 
pres»sure. 

Have  not  these  jwrticulars. 

Do. 

Do. 

Do. 

1895.  '  1896.  I  1897. 


No  pai-ticulai-s  kept.    Sludge  dug  into  land  as  made. 

Do. 

Do. 

Do. 


^langle  Wurtzel. 


Turnip,  Swede.     ,   Rye  Grass,  Oat-s. 


Crops  are  worth  about  £100  per  annunu 


Cannot  allocate  these  particulars. 
Do. 


Do. 


I  I'lisatisfactiu'v    15 


j  Above  limit   ...  1 
Analyses- 

1  Below  limit    ...  1 
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FEATHER8T()XE  UKBAX  DLSTHKT.  -  SNYDALE  SEWACiE  WOKKS. 


A]ii)eni1ix 


Date  completed  and  brought  into  operation 

Engineer 

WTietber  sanctioned  by  L.G.B. 


October.  1898. 

Messi-s.  (t.  <k  F.  W.  Hixlson,  Westminster.     W.  A.  Palliser, 
'   Yas.  [Resident  Engineer  for  the  works. 


Area  and  population  or  number  of  houses  dmincd  About  2,000  acres.    Population,  estimated,  4,000. 

Average  daily  flow  of  sewage  in  dry  weather  j  Not  gauged,  but  about  70,000  gallons  for  24  hours. 

Nature  of  sewage  (domestic  or  mixed  ^ith  tradel  '  fw»„^„*;«     v«<,  ♦«  „^«,^  «*-*^,,<^ 

refiuie).    Is  sirfice  water  included  ]  /;  I>f»"^^t^<^-    Yes,  to  some  extent. 

Number  of  water  closets  in  area  drained 


LAND. 

Total  area 

"Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

I'sed  all  together,  or  in  series 


About  20. 

7  acr&<^. 
No. 
6  acres. 

One  inverted  cone  tank.    60,000  gallons. 


Whether  flow  of  sewage  continuous,  or  time\      (Jontinuous. 
aUowed  for  settlement  J 


CHE>rK^VLS. 
Nature 

Quantity 

How  added        ^ 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,' 
and  (if  the  latter)  whether  on  Dibdin's 
method 


Aluniino-ferric. 

Not  yet  decided. 

In  blocks  in  sewage  flow. 

Seven.    One  of  al)out  200  square  yards,  6  of  total  area  30i> 

square  yards. 
9  inches  clinker,  26  inchas  coke,  6  inches  coal  or  broken  stone. 

I   One  continuously  for  6  days,    1  day's  aeration;    six  inter- 
mittently. 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works  \   Two  on  sewer,  one  at  outfall. 

Construction — whether    fixed    side    weirs,!      vivnri  wa\r^ 
leaping  weirs,  or  adjustable  valves  J 

Pronortion  of  flow  in  sewer  to  average  flow)  1    yvi^^^  ^^.^.^^  running  J  full. 

when  storm  overflows  begin  to  act  J  ; 

i 

COST  OF-  I 

Land 


Laying  out  of  land 

Tanks 

Filters 

SLITDGE. 

Amount 

How  dealt  with 
Cost,  or 
Return 

PIJODUCE. 

Crops 

Value 

WORKING  EXPENSES. 
Labour  - 

Chemicals 

l*umping 


I  Total  cost  £H,r)(K). 


1  Hl>.-). 


1896. 


1897. 


Not  yet  ascertained. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do 


Reports  of  Tnsi>ectors 


1213. 


...  %f 


r  Sat  isf actor}' 

I  Unsatisfactorv    ^ 


Analyses 


AlK)ve  limit 


j 

i Below  limit   ...  - 


1:  •' 


34 


ROVAL   COMMISSION   ON   SEW.UiE   DISPOSAL 


Appendix  4, 


XOKMAXTON  URBAN  J)lSTinCT.-NORMANTON  SEWAGE  WORKS. 


Date  completed  and  brought  iuto  operation 
Engineer 

Whether  sanctioned  by  L.G.B. 
Area  and  population  or  number  of  houses  drained 
Average  daily  flow  of  sewage  in  dry  weather 
Nature  of  sewage  (domestic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  ?  / 

Number  of  water  closets  in  arosi  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  J 

CHEMICALS. 

Nature  v 

Quantity 
How  added 

FILTERS. 

Number  and  total  ai*ea 

Construction 

Wiether  used  continuously  or  intermittently,! 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


1887. 

Massrs.  Brundell  &  Simmons,  Doncaster. 

Yes. 

1,2:28  acres.     12,570  estimated  population. 
100,000  gallons. 

(1)  Domestic.    (2)  Yes. 
49. 

4A  acres. 

4  X  G  inch  field  pii)es,  bi-anche.s  12  feet  apart. 

2^  acres. 

Three.    75,000  gallons. 
Used  all  together. 
Continuous. 


Alnmino-ferric. 
14  cwts.  per  week. 
In  slabs  Jis  delivered. 

Three. 

12  inches  of  gmvel,  12  inches  of  jKjlarite  and  sand,  and  15 
inches  of  sand. 

In  term  i  tten tly.    No. 


Two. 


Construction— whether    fixed    side    weirs  1  I    x^-      i    -^ 
leapmg  weirs,  or  adjustable  valves  }     ^'""^  ^'^^  '^^'"^• 


Proportion  of  fiow  in  sewer  to  average  flow ) 
when  storm  overfiows  be/^in  to  act  f 


/ 


COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODirCE. 
Crops 

Value 

W0RKIN(4  EXPENSES. 
Labour 

Chemicals 

i^imping 


/Satisfactory...  17 
Reports  of  Inspeotoi-s 

lUnsHtisfnctory    2 


Say  normal  How  J  when  overflow  acts  ;{ 

£1,083  11«.  (kL 

£338  8^.  Od. 
I    £345  18«.  2d. 
I   £317  1«.  Sd,    Engine  house  and  machinery  £528  11«.  Ud, 


1895. 


1896. 


189: 


( Jiven  to  farmers.     .  Given  to  farmers.     Given  to  farmers 


( ira.ss. 


(irtiss. 


Gra.ss, 


tlOO  17«.  2d. 
fll4  Ha.  lOd. 
£143  Uh.     (V/. 


£94  Is.  lOd. 

£123  7».     (\d. 

£98  7x.     2d. 


r2s,  Gd. 


£178  12x.  1()</. 
£142  10^•.  'yd. 
£104  11».     (k/. 


j  Abovt»  limit 
Analyses 

i  Below  limit 
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RAWMARSH  URBAN  DISTRICT.-RAWMAR8H  SEWAGE  W0RK8. 


Appendix  i. 


17th  December,  1896. 
Mr.  J.  Platts,  Rotherham. 
Yes. 


Date  completed  and  brought  into  oi)ei'ation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained      1,581  acres.    2,f568  houses.     13,340  population. 

Average  daily  flow  of  sewage  in  dry  weather  250,000. 

Nature  of  sewage  (domestic  or  mixed  with  trade ) 

refuse.)    Is  smface  water  included  ? 
Number  of  water  closets  in  area  drained 

LAND. 

Total  area 


1 1 
r      Both.    Partly. 

327. 


Eleven  acres. 
I  r  3-inch  agricultuml  pipes,  25  feet  0  inch  apart,  average  depth 
-[     1  foot  10  inches,  and  conducted  into  9-inch  main  carrier  and 
I  [    oi)en  dyke  to  the  River  Don. 
Nett  area  upon  which  sewage  can  be  treated     i   8  acres. 


Whether  underdrained,  and  how  1 


TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time  \ 
allowed  for  settlement  j 

CHEMICALS. 

Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,'! 
and  (if  the  latter)  whether  on  Dibdin'sJ- 
method  ?  J 

T$TORM  OVERFLOWS. 

Numl)€r  on  line  of  sewers  and  at  outfall  works 

Construction  —  whether  fixed  side  weirs,) 
leaping  weirs^  or  adjustible  valves  / 

Proportion  of  flow  in  sewer  to  average  flow 
when  storm  overflows  begin  to  act 

COST  OF— 

Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 

Amount 


How  dealt  with 
Cost,  or 

Return 

PRODUCE. 

Crojw 

Value 

WORKLVG  EXPENSES. 

LaUmr 

Chemicals 
Pumping 


r Satisfactory   ...     7 
Reix>rts  of  Insyiectora  -! 

I  Unsatisfactory    23 


3  nests  of  100,776  gallons  each. 
In  series. 

Not  continuous.    4  to  8  hours  allowed  for  settlement. 


Ferozone. 

16  grains  per  gallon. 

By  Kierby's  mixing  apparatus. 

4= 1,170  square  feet. 
Polarite. 

Intermittently.    No. 


4 ;  none  at  outfall  works. 

2  adjustable  valves. 

2  fixed  side  weirs. 

I'The  acljustable  valves  are  never  opened,  and  one  side  weir  is 
I  fixed  too  high  to  act,  and  one  at  the  pumping  station  does 
"I  not  come  into  operation  until  all  the  storage  tanks  are  over- 
ly   flowing.    Capacity  140,000  gallons. 

£1,942  13«.  Orf.    • 


£6,865.    We  are  unable  to  ascertain  the  cost  of  each  separate, 
as  the  contract  has  not  been  certified  for  by  the  Engineer. 


1895. 


1896. 


1897. 


589  tons  per  ann.,  contain- 
ing 50  per  cent,  moisture, 
or  about  300  tons  dry. 

(liven  to  farmers. 

No  special  lal>our.  Oas 
engine  to  pump.  Cias 
account,  £20  ^g.  2d, 

Do, 


Rye  gra*<s  sold  for  about 
£4,  and  10  tons  in  stock. 


£:>48     2     4 
£1^16    0    0 

£191  8s.  lOd.,  wliich  in- 
cludes all  expenses  in- 
curred (labour  only 
£80  3.S-.  2(/.) 

r Above  limit     ..  } 

.\iu.!yse.s- 

I  Bolow  limit         3 
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ROYAL   COMMISSION   OX   SEWAGE   DISPOSAL: 


Appendix  4. 


THORNTON  URBAN  DISTRICT.-  THORNTON  8EWAGE  WORKS. 


Date  completed  and  brought  into  operation 
Engineer 

\Miether  sanctioned  by  L.G.B. 
Area  and  population  or  number  of  houses  drained 
Average  daily  flow  of  sewage  in  dry  weather 
Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  | 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 
TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 


'    September  :2oth,  1895. 
John  Drake,  A.M.I.C.E.,  Queenslmry,  near  Bradford. 
Yes. 

141  acres.    800  houses.    4,000  population. 
120,000  gallons. 

Domestic  and  surface  water  included. 


4  acres  29j  perches. 
Undertlrained.    4-inch  land  tiles. 
About  two  acres. 

Receiver  12«,r)62  gallons,  6  precipitation  tanks  22r>,<)00. 
In  series  of  three. 

Continuous  flow. 
Alunii  no-ferric. 


Whether  used  continuously  or  intennittentlv,! 
and  (if  the  latter)  whether  on  Dibdin'J 
method 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether    fixed    side    Weirs,! 
leapmg  weirs,  or  adjustable  valves  / 

Proportion  of  flow  in  sewer  to  average  flow! 
when  storm  overflows  begin  to  act  / 

COST  OF— 

Land 


Laying  out  of  land 

Tanks 

Filters 

SLUDGK 
Amount 

How  dealt  with 

Cost,  or 

Betum 

JPRODUCE. 

Oi-Ops 

Value 

WORKING  EXPENSES. 
I  labour 

(Jhemicals 

I  umpii.>g 


In  slabs  washed  in  open  channel. 

Two,  each  60  feet  x  20  feet  =  133  yards  each. 
Sand  only. 


Intermittently. 

Three. 
Overleaping. 

4  volumes. 
£496  1 1  s.  Ad, 

j.£3,r)63  12.?.  Or/. 

J— 


1895. 


1896. 


As  manure  by  farmers  and  others. 


None. 


1897. 


AUoweil  Caretaker  as  part  salarj' 


Do. 


'    None. 

i 


£34     9     0 
£33  16     6 


£39    0     0 
£17     9     2 


l^eports  of  Inspect  or  H 


ri^^atisfactory  ^^  ir> 


1 


Unsatisfactory 


Analyses- 


Above  limit  ...  3 
.Below  limit  ...  - 
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DONCASTER  RURAL  DISTRICT.-CONTSBROUCiH  SEWAGE  WORKS. 


Appendix  4. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  ^drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tirade  \ 
refuse).    Is  surface  water  included  1  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  ai-ea 

Whether  underdrained,  and  how  t 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time)  i 
allowed  for  settlement  J 

CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

WTiether  used  continuously  or  intermittently,1 
and  (if  the  latter)  whether  on  Dibdin'sj- 
method  J 

STORM  OVERFLOW'S. 

Number  on  line  of  sewers  and  at  outfall  works 


George  White. 

Yes. 

1866.    Population  9,280. 

855,000. 

Domestic. 
About  20. 

3  acres. 

Underdrained.    4  inch  pipes. 

2^  acres. 

Three.    66  feet  x  27  feet  x  (5  feet,  capacity  57,888  each. 
Alternative. 

Continuous. 

International  purification  by  means  of  the  addition  of  polarite 
and  ferozone. 


Constniction — whether    fixed    side    weirs, 
leaping  weirs,  or  adjustable  valves 


} 


Proportion  of  flow  in  sewer  to  average  flowl 
wnen  storm  overflows  begin  to  act  J 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGK 

Amount 


How  dealt  with 
Cost,  or 
Ketum 

PKODUCE. 

Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 


Pumping 

/"Satisfactory  ...    13 

Reports  o^  n-ii)ectors-! 

I  Tnaatisfactory       5 


Six,    2,364  s<iuare  feet. 

Broken  stone,  gi-avel,  and  polarite. 

Intermittently. 

One  near  ferry  and  one  near  outfall  site. 
Adjustable. 

One  and  h 


1895. 


1896. 


189: 


••• 


rAbove  limit 

Analyses-] 

t  Below  limit   .. 


:^s 


ROVAL   COMMISSION    ON   SEWAGE   DISI»OSAL 


Appendix  4. 


HEMSWORTH  RURAL  DLSTRICT.-SHAFTON  TWU  GATES  SEWAGE  WORKS. 
Date  completed  and  brought  into  operation  '  1892. 

T.  H.  Richardson. 


En^T^neei 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  1  J 

Number  of  v^-ater  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Numl:»er  and  total  capacity 

Used  all  together,  or  in  series 

Whetlier  flow  of  sewage  continuous,  or  time  \ 
allowed  for  settlement  j 

CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Nunilier  and  total  area 

C(*ii.struction 

Whether  used  continuously  or  intermittently,  | 
and  (if  the  latter)  whether  on  Dibdin\s 
method  ) 

BTC)R]\I  OVERFLOWS. 

Niuuber  on  line  of  sewers  and  at  outfall  works 

Construction— whether    fixed    side    weirs,) 
leaping  weirs,  or  a^jnstable  valves  ( 

Proi)ortion  of  flow  in  sewer  to  average  flowl 
wlieii  storm  overflows  begin  to  act  j 

COST  OF- 
Lti:id 

Laying  out  of  land 
Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 

Crops 

Value 

WORKING  EXPENSES. 
Labour 

ChenucaU 

Pumping 

jSatisfactuix    ...     14 
Re[)orts  of  Iiis])ectors-! 

I  Unsatisfactory 


Yen, 


Domestic  sewage  only, 
None, 


I      2 


4  acre. 

Not  underdrained. 


i  acre. 


Two  tanks,  10  feet  0  inch  x  10  feet  0  inch  each  :^  feet  deep. 
I  L^sed  in  series. 
Continuous  flow. 


None. 

Do. 

Do. 

2  filters,  16  feet  0  inch  x  16  feet  0  inch  each  4  feet  deep. 
Sand  and  polaiite. 
Continuous  flow. 


None. 
Do. 

Do. 


And  easements,  £175  Os.  Od. 


1895. 


Not  utilized. 


1896. 


1897 


None. 


£3  (vs.  Orf.  per  quarter,  including  Slmfton. 
None. 


None. 


Analyses 


j' Above  limit     ... 
'  Below  limit    ... 
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HUNSLET  RURAL  DISTRICT,— HALTON  (PORTION  OF  TEMPLE  NEWSAM)  SEWAGE  WORKS 


Date  completed  and  brought  into  operation 

^Engineer 

Whether  sanctioned  by  L.G*B. 

JVrea  and  population  or  number  of  houses  drained 

^^verage  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  1  j 

Number  of  water  closets  in  area  drained 

XAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

-TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

-CHEMICALS. 

Nature  ♦ 

Quantity 

How  added 

-FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,) 
and  (if  the  latter)  whether  on  Dibdin'sJ- 
method  j 

:8TOEM  OVERFLOW^. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,  \ 
leaping  weirs,  or  adjustable  yalves  j 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  j 

•COST  OF- 

Land 

Laying  out  of  land 

Tanks 

FiltOT 

.SLXTDQE. 

Amount 

How  dealt  with 

Coflt^or 

Betom 

IBODUCE 

Crops 

Value 


BKINO  EXPENSE& 
Labour 

Chemicals 


January,  1898. 

Sam  Shaw,  Dewsbury. 

I  316  houses.    Surface  water  into  storm  water  sewers. 
I  About  12,000  gallona. 

Domestic.    Part  surface  and  part  roof  water  of  a  small  part. 
Eighteen. 


Two.    20,000  gallons. 
Together  or  separately. 

Continuous. 

Alumino-ferric. 

41  cwts.  in  six  months. 

Slabs  on  end  or  edge  at  point  of  discharge  from  sewer. 


Four.    1,740  feet  super. 

Drain  tiles  on  bottom,  general  mixture— gravel,  coke  breeze, 
and  burnt  ^ale. 

Intermittently.    No. 


One  at  outfall 
Small  weir  adjustable. 


The  whole  could  be  let  go. 


Pumping 


Reports  of  Inspectors 


.1213. 


} 


About  £500 


1896. 


1897. 


About  7  to  8  tons. 

Run  from  tanks  on  to  clinker  bed  faced  with  ashes  to  drain. 
When  cartable  to  land. 


1898. 


About  £20  per  year 


rSatisfactory...  10 
lUnsatisfactory  5 


rAbove  limit  ... 
Analyses-! 

tBelow  limit  ... 

H 
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Appendix  4. 


ROTHERHAM  KIJKAL  DISTRICT.- CAXKLOW  (WIIISTOX)  SEWACJE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewajo  (domestic  or  mixed  with  tradel 
refuse).     Is  surface  water  included  ?  j 

Xumber  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  nnderdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  cajxicity 

Used  all  together,  or  in  series 

Whether  flow  of  .sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTEHS. 

Number  and  total  area 

Construction 


Whether  used  continuously  or  intermittently,' 
and  (if  the  latter)  whether  on  i)ibdin'.s 
methoil 


V. 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


1897. 

J.  Platts. 

No. 

221  houses.     Estimated  p<4)ulati()n,  1,200.  ' 

24,360  gallons,  estimated. 

Domestic.    No  trade' sie*?age. '  A  little  yanl  wattT.'   Hoof  water 
caught  in  tubs. 

Three. 

2  acres. 

Yes.     Every  10  feet. 

li  acres. 

Nest  of  5  on  Ma^etite's  system.     1,7C0  gallons  each.     . 
Used  continuously. 

Continuous. 

Magnetite's  Co.'s  ferral- 

6  cwt.  per  1,000,000  gallons. 

Placed  under  pump  outlet  m  bulk  and  mixed  in  mixing  i*ace, 

2.     200  square  feet  each. 

Brick  walls,  filtering,  and  magnetite  sand  mcdiuni. 

Alternate  24  hours.    Not  Dibdin's^method. 


None. 


} 


Construction— whether    fixed    side    weirs, 
leaping  weirs,  or  adjustable  valves 

Proportion  of  flow  in  sewer  to  average  flow ) 
wnen  storm  overflows  begin  to  act  / 


COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters     .— 

SLUDGE. 

Amount 

How  dealt  \ivnth 
Cost,  or 
Return 

J'RODUCE. 

Crop.H 

Value 

WORKING  KXPENSEa 
Labour 

Chemical  la 

Famping 


£400. 
£422 
£3(H 
£300. 


1^95. 


1896. 


1897.* 


|l  I  tons  per  week,  fairly  dry. 

Spread    out    on    adjoining 

fields. 
Nil. 


Not  yet  i)liint(Ml. 


lleiwrts  of  Inspectors 


./Satisfartory  ...  20 
I  Unsatisfactorj'     I 


10».  per  week. 

£26  per  annum.  . 

£25  per  annum,  say  £5  for 
oil,  wastVand  renewal. 


j'Al)ove  limit  ...   - 
nalvsCsJ 


A"iil>' 


tl?elt)W  limit    ... 


AJ'PENDIX. 
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SADDLEWOKTH  RURAL  DISTRICT— DELPH,  DIGGLE,  AND  DOBCROSS  SEWAGE  WORKS. 


Appendix  4. 


Date  completed  and  brought  into  operation 
Engineer 

Whether  sanctioned  by  L.G.B. 
Area  and  population  or  number  of  houses  drained 
Average  daily  flow  of  sewage  in  dry  weather 
Nature  of  sewage  (domestic  or  mixed  with  trade! 
refuse;.    Is  surface  water  included  ?  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  1 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

r 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time! 
allowed  for  settlement  J 

-CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 


Whether  used  continuously  or  intermittently,! 
and  (if  the  latter)  whether  on  Dibditfsj- 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,! 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow! 
wnen  storm  overflows  begin  to  act  J 

COST  OF. 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Costj  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

ChemicalH 

Pumping 

rSatiafactory ...  28 

Reports  of  Inapectors -! 

lUnsaliBfactory   2 

1213. 


31st  December,  1896. 

Mr.  T.  S.  McCallum,  Manchester. 

Yes. 

Population  4,100. 

41,600  gallons  (estimated). 

Domestic.    A  portion  of  surface  water  conveyed  to  works. 


4^  acres. 
Partially. 
IJ  acres. 


2  tanks,  each  17  feet  6  inches  diameter  x  12  feet  0  inches  deep. 

36,079  gals. 
Sometimes  together,  sometimes  singly,  according  to  flow. 

Continuous  flow. 


Alumino-ferric. 
About  9  cwt.  per  week. 
Basket  in  inlet  channel. 


3  beds,  each  28  feet  9  inches  x  15  feet  0  inches ;  144  square  yards. 

About  2  feet  5  inches  filtering  material  in  centre,  made  up  as 
follows : — Sand  7  inches,  polarite  6  inches,  mixed  with  4 
inches  sand,  pea  gravel  2  inches,  bean  gravel  3  inches,  walnut 
gravel  2  inches,  boulders  5  inches. 

Intermittently. 


7  on  sewers,  I  at  works. 

Fixed  weirs  on  sewers,  automatic  arrangements  at  works. 

7  to  10  times. 

£1,103. 

Not  yet  completed. 


1895. 


1896. 


1897. 


Run  into  lagoons,  dried  and  usedas  manure  by  farmers. 


None. 


rAbove  limit  ...  2 

Analyses-^  ,.    . 

iBelowluout  .. 

'  H  2 
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SWINTON  URBAN  DISTRICT.— SWINTON  SEWAGE  WORKS.    (Alterations  and  Additions). 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  diuined 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade \ 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdraincd,  and  liow  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Nimiber  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  J 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently, 
and  (if  the  latter)  whether  on  Dibdin*s 
method 


20th  December,  1898. 

R.  Fowler,  C.E. 

Yes.    Amount  £2,000. 

2,284  houses. 

About  150,000  gallons. 

Little  trade  refuse.    Part. 
116. 

6*647  acres. 
Yes. 
5  acres. 

Two.    42,587  gallons  each = 85,174. 

Together. 

Continuous. 

Alumino-feiTic. 

8  to  10  grains  per  gallon. 

Slabs  of  alumino-ferric  placed  in  channel  dissolving  in  the 
sewage  in  proix)rtion  to  the  depth  of  immersion. 

4=600  square  yards. 

i 
Coke  breeze. 

Dibdin's  method. 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works  |   Five. 

I 
Construction — whether    fixed    side    weirs,  \  i   Fixed  side  weirs, 
leaping  weirs,  or  adjustable  valves  f 


Proportion  of  flow  in  sewer  to  average  flow) 


wnen  storm  overflows  begin  to  act 


COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGK 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 


When  the  rainfall  increases  the  volume  to  be  pumped  exceeding- 
the  rate  of  600  gallons  per  minute,  all  above  that  quantity 
discharges  untreated. 

£2,150. 
No  record. 


.341   15«.     Ad. 


1895. 


1896. 


1897. 


WORKING    ^ 
Labc^ 

Chemits!^ 

Pumping 


^PENSES. 


^Satisfactory  ...  2 

Reports  of  Inspectors  { 

*  tUnsatiflfactory  16 


rAbove  limit 

Analyses-!  ,.    . 

^Below  limit 


APPENDIX. 
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Appendix  4. 


TONG  URBAN  DISTRICT.— DUDLEY  HILL  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

£ngioeer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Kature  of  sewage  (domestic  or  mixed  with  tradel 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

T.VNKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 


Used  first  time  November  21st,  1898,  but  not  completed. 

John  Drake,  A.M.LC.E.,  Queensbury. 

Yes. 

227  acres  drained.    1,200  houses  at  5 = 6,000. 

Estimated  180,000  at  30  gallons  per  head. 

Mixed  sewage.    Yes. 


4  acres  2  roods  12  perches  enclosed  for  filtration  areas. 
Yes,  by  4-inch  land  tiles,  11  yards  apart  in  lines. 
14,085  superficial  yards  =  2  acres  3  roods  26  perches. 

Receiving  dams,   126,562   gallons.       6   precipitating   tanks 

225,000  gallons. 
In  series  of  3. 

Continuous. 

Alumino-ferric. 
About  3  c^ia.  per  day. 
In  slab  in  open  channel. 

No.  2,  each  360  yards  suiKjrticial. 
Sand  and  polarite. 


Whether  used  continuously  or  intermittently,  I  ■ 
and  (if  the  latter)  whether  on  Dibdin's  \  !  Will  be  used  continuously  and  alternately. 

method  J  ! 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction—whethe.r    fixed    side    weirs,! 
leaping  weirs,  or  adjustable  valves  J 

ProDortion  of  flow  in  sewer  to  average  llow"^ 
•f&eid  stonn  overflows  begin  to  act  / 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SIXDGR 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 

Crops 

Value 

WORKING  EXPENSES. 

Labour 

Chemicals 


One. 

Fixed  leaping  weir. 

7  Volumes. 


/ 


Not  yet  paid  for.    Amount  of  loan  sanctioned,  £5,900. 
•Amount  of  tender  accepted  £5,850.    The  works  not  measured 
off  and  certified. 


1895. 


1896. 


J  897. 


Not  been  a.scert8ined  yet. 


Pumping 


Reports  of  Inspectors 


rSatisfactory  ...    7 
(Unsatisfactory    12 


r Above  limit  ... 

Anafyses-I 

U^low  limit  ..    I 
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WAKEFIELD  RURAL  DISTEICT.~CR1GGLE«T0NE  SEWAGE  WORKS, 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  i)opulation  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 


Early  in  1807. 

Frank  Massie,  Assoc.  ALInst.  C.E.,  Wakefield. 

Yes. 

520  acreri.    810  population  at  present. 


Nature  of  sewage  (domestic  or  mixed  with  tradel  •' 
refuse).    Is  surface  water  included  1  j  I    Domestic;    Surface  water  excluded  as  far  a.s  possible. 


Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHE^IICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 


Whether  used  continuously  or  intermittently/ 
and  (if  the  latter)  whether  on  Dibdin's 
method 


STOR.M  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

j 

Construction—whether    fixed    side    weu^,\  ', 
,  leajnng  weirs,  or  a4justable  valves  J  • 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  stdnn  overflows  begin  to  act  j 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 

C Satisfactory  ...  12 
Reports  of  Inspectors  -[ 

I  Unsatisfactory     3 


N 


ot  more  than  6. 


4  acres  3  ro<xl8  5  jjerches. 

Yes,  but  only  one  intercepting  subsoil  drain. 

li  acres.  • 

One  Candy  upward  flow  tank  14  feet  6  inches  in  diameter. 


Continuous. 

Alumino-ferric. 

4  tons  a  year. 

Blocks  placed  in  inlet  channel. 

Two.    54  square  yards. 
Polarite,  gravel,  and  sand. 

Intermittently,  but  not  on  Dibdin's  method. 

One. 

Fixed  side  weir. 

No  record. 

Taken  on  lease  at  £5  per  acre. 

No  e^act  record. 

Do. 


Do. 


1895. 


1896. 


1897. 
No  record. 


Dried  in  lagooiia 
and  carted  away 
on  to  land. 


None. 


£54. 
£24. 


Analyses  j 


)  Above  limit  ... 
Below  limit  ... 
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^m 


WETHERBY  UNION  DISTKICT.-THORPARCH  INDUSTRIAL  SCHOOL  SEWAGE  WORKS. 


Appen(ii\  4. 


Bate  conipleted  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade \ 
refuse).    Is  surface  water  included  ?  j 

NnnibtT  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  wliich  sewage  can  be  treated 

TANKS. 

Xuniber  and  total  wipacity 

ITsed  all  together,  or  in  series 

W1i»»ther  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity- 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently, ) 
and  (if  the  latter)  whether  on   Dibdiii's 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  w»)rks 

Construction — whether    fixed    side    weirs,! 
leaping  weirs,  or  adjustable  valves  / 

Proportion  of  flow  in  sewer  to  average  flow! 
when  storm  overflows  begin  to  act  / 

COST  OF- 
Land 

Ikying  out  of  land 

Tanks 

Filtei*s 

SLUDGE. 
Amount 

How  dealt  with 

Cofit,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 


■   '  r Satisfactory  ...  2 

ReiK)rts  of  Insjxjctors  < 

[Unsatisfactory    - 


Midsummer,  1898. 

School  for  100  girls  and  12  servants  and  officers. 
1,000  gallons. 

Domestic.    One  or  two  overflows  from  soft- water  cisterns. 
4.    Jjaundry  gives  the  most  sewage. 

14  acres. 

Tlie  land  drains  communicate  with  the  road  ditches. 


One  deep  tank  (covered),  which  was  originally  constructed  for 
sump.     This  tank  we  used  as  a  "septic  tank,'*  except  we 
have  a  ventilating  shaft  36  feet  high. 


No. 
Do. 
Do. 


:i,  each  IG  feet  by  i)  feet. 

Biiek  and  cement,  broken  stone  at  bottom  and  coartte  coke 
breeze,  with  fine  tojiping. 

I'sed  alternately,  changed  daily.     Practically  Dibdin's  method. 


None,  practically 


Was  built  30  years  ago.    No  knowledge  of  its  cost. 

2.    Were  constructed  at  a  cost  of  about  £250,  which  included 
the  cutting  of  trenches  and  la\nng  drains. 


181):>. 


None. 
1 )(). 
Do. 
Do. 

None. 
Do. 

None. 

Do. 

Do. 


181)0. 


1 897. 


Analyses 


[Above  limit 
I  Below  limit   . 
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ROYAL  COMMISSION   ON  SEWAGE  DISPOSAL 


Appendix  4. 


AliTIFICIAL  FILTRATION. 


GRK\SBOR(y  URBAN  DISTRICT.-MANGHAM  ROAD  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.6.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  bow? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuDus,  or  time'l 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intennittently,1 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  J 

STORM  OVERFLOWS. 

Number  oh  line  of  sewers  and  at  outfall  works 

Construction — ^whether    fixed    side    weirs, 
leaping  weirs,  or  adjustable  valves 

Proportion  of  flow  in  sewer  to  average  flow\ 
wnen  storm  overflows  begin  to  act  / 

COST  OF- 

Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGK 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 

^Satisfactory ...     - 
Reports  ot  Insiiectors  -j 

tUnsatisfactoiy  23 


} 


1886 

Brundell  &  Simmons. 
Yes. 
houses. 

Domestic.    Yes. 


(Information  not  supplied  by  Authority.) 


1  septic  and  1  detritus. 


Continuous. 

None. 

Do. 

Do. 

3  filters. 
Coke  breeze. 

Dibdin's  method. 


One  at  outfall  works. 


Fixed  side  weir. 


1895. 


1896. 


1897. 


TAbove  limit  ... 

Analyses-! 

iBelow  limit  ... 


APPENDIX. 
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Appendix  •!• 


GREASBORO  URBAN  DISTRICT. -STONE  ROW  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

JlDgineer 

'^Tiether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  draitied 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade! 
refuse).    la  surface  water  included  ?  / 

Ncunber  of  water  closets  in  area  di-ained 

LAND. 

Total  area 

\NTiether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

T.VNKS. 

Number  and  total  capacity 

ITsed  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  J 

CHEMICALS. 
Nature 

Quantity 

How  added 

HLTERS. 

Number  amd  total  area 

Constniction 

¥niether  used  continuously  or  intcnnittently,1 
and  (if  the  latter)  whether  on  Dibdin'rtV 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether  fixed  side  weirn,) 
leaping  weirs,  or  adjustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flow ) 
ymea  storm  overflows  begin  to  act  / 

<X)ST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or  i 

Return 

PRODUCE. 
C?rop8 

Value  ! 

WORKING  EXPENSES. 

I  I 

Labour 
Chemicals    • 
Pumping 

^Satisfactory...    - 

Reports  of  Inspectors  \ 

lUnsatisfactory  2^ 


,  1880. 

!  Brundell  &  Simmons. 

Yes. 

30  houses. 

Domestic. 


(Information  not  supplied  by  Authority.) 


1  grit  chaml)er. 


None. 

Do. 

Do. 

3  filters 

Sand  and  polarite  and  pebbles. 


None. 


Do. 


Do. 


W95. 


1896. 


]m: 


Analyses-j 


r  Above  limit  .. 
Below  limit  . 


1218. 
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ROYAL  COMMISSION  ON  SEWAGE  DISPOSAL: 


Appendix  4. 


HORSFORTH  URBAN  DISTRICT.- HORSFORTH  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 
Engineer 

Whether  sanctioned  by  L.G.B. 
Area  and  population  or  number  of  houses  drained 
Vverage  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  ?  f 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin'^s^ 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,  \ 
leaping  weirs,  or  adjustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flowl 
wlien  storm  overflows  beirin  to  A/»t  i 


wlien  storm  overflows  begin  to  act 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost^  or 

Return 

PRODUCK 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 

^Satisfactory  ...  8 

Reports      Inspectors -j  :    ><.    • 

^Unsatisfactory   7 


; 


28th  July  1898. 

William  Spinks,  Esq.,  A.M.LC.E.,  Leed^. 

No. 

No.  of  houses  drained  about  1,720. 

113,000  gallons  (estimated  at). 

Chiefly  domestic.    Surface  water  is  included  to  some  extent. 
It  is  kept  out  where  iK)ssible. 

About  92. 

About  6^  acres. 

Nothing  is  done  to  it  as  yet. 

About  4j  acres,  exclusive  of  filters. 

There  are  no  tanks. 


No  chemicals  are'used. 


Eight  filters.    Total  area  about  256  square  yard  V^ 
Excavated  in  clay. 

Intermittently  on  Dibdin's  methoct, 


None,  except  at  outfall.  The  present  filters  treat  about  20,000* 
gallons  per  day,  the  rest  of  the  sewafpe  flowing  into  Cow  Beck- 
Flans  are  being  prepared  by  Mr.  Spmks  to  treat  the  whole  of* 
the  sewage  on  Dibdin's  method.  There  is,  at  present,  no- 
properly  constructed  storm  overflow. 


£1,595. 


£297  was  the  amount  of  contract. 


1895. 


1896. 


1897. 


rAl)ove  limit 
Analyses-! 

vBelow  limit 


APPENDIX. 
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Appendix  4. 


MONK  BKETTON  URBAN  DISTEICT.-FOUR  LANE  ENDS  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Eagineer 

Whether  sanctioned  by  L.6.B. 

Area  and  population  or  number  of  houses  drained 

Avenge  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 
refuse).    Is  surface  water  included  f  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  totatl  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

•CHEMICALS. 
Nature 

Quantity 

How  added 

JTLTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin's  J- 
method  J 

«TORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — ^whether    fixed    side    weirs,  \ 
leaping  weirs,  or  adjustable  valves  J 

ProDortion  of  flow  in  sewer  to  average  flow) 
when  storm  overflows  bogin  4x)  act  J 


1878. 


(Information  not  supplied  by  Authority.) 


200  houses. 


Domestic 


Filter  tank. 


<X>STOF— 

Land 

• 

Laying  out  of  land 

j 

Tanks 

! 

i 

Filters 

SLTJlXSiK 

1896.                              1«96. 

1897. 

Junount 

. 

How  dealt  with 

Oost^or 

Retorn 

1 

« 

raODUCR 
Crops 

' 

Value 

WORKING  EXPENSEa 
Labour 

• 

Chemicals 

1 

i 

PumpiBg 

i 

• 

rSatisfactory  .^ 
Heports  of  Inspectors; 

•1  Unsatisfactory 

10 

8 

Analyses-! 

Lbove  limit 
^low  limic 

1218 


12 
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ROVAL  COMMISSIOX   OX    SEWAGE   DIS|N>SAL 


Appendix  4. 


MONK  BRETTOX  URBAN  DISTRICT.-OLD  MILL  SEWAGE  WORKS. 


Uate  completed  and  brought  into  operation 

Engineer 

Whether  sJEuictioned  by  L.G.B. 

Area  and  population  or  nomber  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  f  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  bow? 
Nett«rea  upon  which,  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,"! 
and  (if  the  hitter)  whether  on  Dibdin's  [ 
method  J 

STORM  OVERFLOWS.  j 

Number  on  line  of  sewers  and  at  outfall  works  i 

I 
Construction— whether    fixed    side    weirs,! 
leafHug  weirs,  or  a4jastable  valves  j 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

45LUDGR 
Amount 


How  dealt  with 

Cost,  or 

Return 

PllODUCR 
CVope 

Value 

FORKING  EXPENSEa 
Labour 

.   Cherairrvls 

PiVTipinj: 

ReiK)rt8  of  Inspectors 


/ 


1879 


(Information  not  supplied  by  Authority.) 


40  houses. 


Do       tic 


Filters  (covered). 
0>ke. 


1  . 

1896. 

1896. 

1897. 

1 

1 
1 

t 
1 

1 

1 

1 
1 

1 

i 

1 

i 

1 

1 

1 

1 

1 
1 

i 

'Satisfactory  ... 
Unsatisfactory     18 


An  ah 


f  Above  lim't 


'»« 


Below  limit        ^ 


APPENDIX. 
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Appendix  4. 


SOUTHOWRAM  URBAN  DISTRICT.-HAIGH  FIELD  (SOUTHOWRAM)  SEWAGE  WORKS. 


Date  completed  and  brought  into  oi)eration 

Sngineer 

Whether  sanctioned  by  L.G.6. 

.Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  1  J 

Number  of  water  closets  in  area  drained 

XAND. 

Total  area 

Whether  underdrained,  and  how  t 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time\ 
allowed  for  settlement  J 

CHEMICALS. 
Nature 

Quantity 

How  added 


.  FILTER&  ! 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently/ 
and  (if  the  latter)  whether  on  Dibdin's 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

(Construction — whether    fixed    side    weirs,  | 
leaping  weirs,  or  adjustable  valves  J 


)   October,  1896. 
!  W.  H.  D.  HorHfall. 

Yes. 

No.  of  houses  drained  75.  Average  population  5  per  house,  375 

Varies  a  good  deal. 

Domestic  (only).    No  surface  water. 

None. 


Four  acres. 

The  land  has  all  been  quarried  and  filled  in. 

Three  actes. 


No.,  3  tanks.    14  feet  x  10  feet  x  3  feet  6  inches,  total  capacity 

10,695  gallons. 
Used  all  together. 

Ck)ntinuou8. 


None. 

Do. 

Do. 

Two  tanks  answer  as  filters 
Stone  walls  and  concrete. 

Used  continuously. 


None. 
None. 


—  I 


Proportion  of  flow  in  sewer  to  average  flowl  ;    None. 
when  storm  overflows  begin  to  act  /  ; 


COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

•SLUDGE 
Amount 

How  dealt  with 

Co8t,or 

Return 

PRODUCE 
Crope  * 

Value 

FORKING  EXPENSEa 
Labour 

Chemicals 

Pumping 

rSatisfactory  ...  11 

Reports  of  Inspectors  \ 

^Unsatisfactory     - 


£8  a  year.  \)  years'  leasd  from  2nd  February,  1893* 


i   About  £150. 


1895. 


18iM>. 


1897. 


Very  small. 


Cleaned  out  by  the   Council's  own  men  in  course  of  theii- 


ordinary  duties. 


No  sum  specifically  appropriated  to  this.    Th^  scheme  is  a 
'      small  one,  and  the  working  road  surveyor  attends  to  it  m 
the  course  of  his  duties. 


r Above  limit  ... 

Analyses^ 

^ Below  limit   ., 
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ROVAL  a>MMJSSJOy  ON   SEWAGE   DISPOSAL: 


ApiwRdizi* 


iiOUTU  CROSLAND  iriiBAX  DISTKICT.-ARMITAGE  BRIDGE  SEWAGE  WORKS. 


iAito  eompiated  and  brougtit  into  o|ieration 

Kngineer 

Whetber  ianetionad  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewa^  b  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  I  / 

Number  of  water  closets  iu  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  howf 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time! 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  toeai  area 

Constructior  * 

Whether  used  contmiitnisly  or  intermittently,' 
and  (if  the  latter;  whether  on  l)ibdin*» 
method 

8T0RM  OVERFLOW», 

Number  on  line  of  sewers  and  at  outfall  works 

Construction-^whether    Axed    side    weirs,) 
leaping  weirs,  or  a^jusUble  valves  J 

« 

ProDortion  of  flow  in  sewer  «d  average  flow\ 
when  storm  overflows  begin  to  act  / 

COST  OP- 

out  of  land 


Tuiks 
Filters 

fiLUDQR 

Amount 

How  dealt  witli 

Coat,  or 

Return 

PRODUCai 
Cropa 

Value 

WORKING  EXPENSESL 
Labour 

Chemicab 


Puminng 


lieporta  of  Inspectors 


rSiitisfactory  ... 
(Unsatisfactory 


1876. 


(Information  not  supplied  by  Authority.) 


339houae6. 


Domestic.    Yes. 


None. 

Do. 

Do. 

Do. 
Do. 
Do. 


Do. 
Do. 
Do. 

10  filter  tanks. 
Coke  breeze. 


11895. 


1896. 


1897. 


Anal^'^ee 


r Above  limit  .. 


n 


Halow  limit  ., 


APPENDIX, 
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DONCASTER  RURAL  DISTRICT.-AUSTEUFIELI)  SEWAGE  WORKS. 


Hate  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Arerage  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 
refuse).    Is  surface  water  included  ?  J 

Xamber  of  water  closets  in  area  drained 

L\ND. 

Total  area 

Wheth^  underdiained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

T:\NKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICALS. 
Natture 

Quantity 

Mow  added 

HLTERS. 

Number  and  total  ariBd 

Construction 

Whether  used  continuously  or  intermittently,  "i 
and  (if  the  latter)  whether  on  Dibdin'sr 
method  J 

STORM  OVERFLOWS. 

Number  oh  line  of  sewers  and  at  outfall  works 


I  1876. 

I  Alfred  Wright. 

i  Yes. 

341. 
705. 

Yes. 


None. 

None. 
None. 
None. 

One.    26  X 12  X  6  divided  into  3  chambers  by  iron  plates. 

Continuous  flow. 
None. 


None. 


None. 


'} 


Construction — ^whether    fixed    side    weirs, 
leaping  weirs,  or  adjustable  valves 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  j 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGK 

Amount 

I 

How  dealt  with 

Cost,  or  j 

Return  ■ 

PRODUCE  ! 

Crops  I 

Value  I 


1895. 


1896. 


1897. 


Not'known,  very  small.  : 

Disposed  on  land  by  contractor  who'^empties  tanks. 


WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 


1 


*  ,    r  Satisfactory    . 
Reports  of  InspectoTsJ-- ' 

I  Unsatisfactory 


("Above  limit  ... 

Analyper.  .  ,   ,, 

-  . !  I.  Hel<Sw  limit  ... 
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ROYAL  COMMISSION   ON   SEWAGE  DISPOSAL: 


Apt)«Kidix« 


DONCASTER  RURAL  DISTRICT.— THURNSCOE  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tradel 
refuse).    Is  surface  water  included  ?  | 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area  i  3J  acres. 

Whether  underdrained,  and  how  ?  j  No. 

Nett  area  upon  which  sewage  can  be  tmited    \  2  J  acres. 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time'l  • 
allowed  for  settlement  1  ! 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 


1  May,  1898. 
j  W.  Spinks. 

Yes. 

367.    Population  1836. 

27,000  to  30,000  gallons. 

Domestic. 

Three. 


Construction 

^Vhether  used  continuously  or  intermittently,  ^ 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  j 


3  coanebed  15  feet  x  19  feet,  and  5  fine  bed  67  feet  x  45  feet: 
2  fine  beds  35  feet  x  24  feet. 


Dibdin's. 


li 


1895. 


1896. 


1897. 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works  j  2  on  line  of  sewer,  2  near  outfall  site,  and  1  near  vicarage. 

Construction^whether    fixed    side    weir8,\  I 
leaping  weirs,  or  adjustable  valves  /  t 

Proportion  of  flow  in  sewer  to  average  flow) 
when  storm  overflows  begin  to  act  / 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDQR 
Amount 

How  ddalt  with 

Cost,  or 

Return 

PRODUCE. 
Cropn 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 

/*  !kiti8factory    ...    4 
l^eports  of  Inspectors! 

I  ^  Unsatisfactory      9 


1  man  30<.  per  week. 


f  Above  limit  ...    T 

Analyses'; 

1. Below  limit...     - 


APPENDIX. 
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HALIFAX  RURAL  DISTRICT-NORWOOD  GREEN  SEWAGE  WORKS. 


Appendix  4. 


.yate  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

NatiiTB  of  sewage  (domestic  or  mixed  with  tmde\ 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  newage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


} 


Construction — whether    fixed    side    weirs, 
leaping  weirs,  or  aciyustable  valves 

Proportion  of  flow  in  sewer  to  average  flow"! 
when  storm  overflows  begin  to  act 


; 


COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGK 
Amount 

How  dealt  with 

Cost,  or  ' 

Retun. 

PRODUCE. 

Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals  ! 

* 

Pumping 


rSatisfactory    ... 
Reports  of  Inspectors  \ 

[Unsatisfactory 


1888. 

R.  Horsfall,  Halifax. 

No. 

70  houses. 

2,450  gallons. 

Domestic,  part  of  surface  water  is  admitted. 
None. 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 


Do. 
Do. 
Do. 


3  filters     30  super,  yards. 
Coke.    3  feet  deep. 

Continuously. 


None. 


Do. 


Do. 


Rented  at  £(>  per  year. 


£90. 


1895. 


1  - 


£2  12    0 


1896. 

1897.- 

'     t 

* 

'^ 

■9. 

£2  12    0 

£2  12' '0-' 

•1    .  *  ,    :  . 

3 
19 


.Analyses 


Y  Above  limit 
(Below  limit 


1213. 


5ft 


ROYAL  COMMISSIOJf  ON   SEWAGE  DISPOSAL: 


Appendixj4. 


HUNSLET  RURAL  DISTRICT.- MIDDLETON  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 
refuse).    Is  surface  water  included  t  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdndned,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  J 

CHEMICALS. 

m 

Nature 
Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,  ^ 
and  (if  the  latter)  whether  on  Dibdin'sr 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,! 
leaping  weirs,  or  adjustable  valves  ) 

Proportion  of  flow  m  sewer  to  average  flow^ 
when  storm  overflows  begin  to  act 

COST  OF- 
Land 

Laying  out  Oi  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 

["Satisfactory  ...  I 
Reports  of  Inspectd^.  -[.r 

,j  .  I  Unsatisfactory  — 


November,  1898. 

Sam  Shaw,  C.E.,  Dewsbury. 

No.    Money  not  borrowed. 

72  houses  at  present. 

About  6,000  gallons  in  24  hours. 

Domestic  sewage.    Surface  water  not  included,  except  from 
roofs,  yards,  &c. 


No  land  is  used,  but  plenty  might  be  had,  if  required. 


None. 
Do. 

Do. 

Do. 
Do. 
Do. 


Six.    Total  average  area = 472  square  yards. 

3  "  coarse,   composed  of  broken  bricks,  and  3  "  fine,   composed 
,    of  coke  breeze  (pea  size). 

Intermittently  on  Dibdin's  system. 


One  at  outfall  works. 
Fixed  side  weir. 

20  times  the  dry  weather  flow  at  least. 
Leased  at  £25  per  annum. 


Filters  alone  cost  £240.    Outfall  works  altogether  cost  £460. 


1895. 


1896. 


1897. 


r Above  limit  ... 
Analyses'! 

(Below limit   ... 


APPENDIX. 
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TADCASTER  RURAL  DISTRICT.-HOLLINGHURST  VILLAGE,  ALLERTON  BYWATER, 

SEWAGE  WORKS. 


Appendix  4. 


Date  completed  and  brought  into  ()]>eration 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  ix)pulation  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domcKStic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 


j  About  3  years  ago. 
Mr.  James  Blackburn,  C.E. 
No. 

About  50  houses.    Population  250. 
About  1,250  gallons  daily. 

Domestic  sewage  only.    None. 

None. 

About  one  rood. 

No.  '  •' 

Only  through  filter  beds. 


I 


None. 


CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area  |  Two  filters,  18  feet  square  by  3  feet  deep  each. 

Construction  1  Built  of  brick.    Charged  with  chequers,  coke  breeze  and  sand. 

Whether  used  continuously  or  intermittently,"!  |  intermittently.    Not  on  Dibdin's  method — on  Mr.  Denham's 
and  (if  the  latter)  whether  on  Dibdin's  j-        method, 
method  j  r 

STORM  OVERFLOWS.  1 

Number  on  line  of  sewers  and  at  outfall  works  !  One  inlet  sewer  only. 

Construction — ^ 


Jonstruction — whethe.r    fixed    side    weira,*i 
leaping  weirs,  or  adjustable  valves  $ 

Proportion  of  flow  in  sewer  to  average  flowl 
wuen  storm  overflows  begin  to  act  J 


COST  OF— 

Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 

Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCR 
Crops 

Value 

WOBKINQ  EXPENSE& 
labour 

Chemicals 

Pumping 


None. 

Little  or  no  difference,  as  there  is  no  surface  water  connected 
to  sewers. 

Messrs.  T.  &  R.  W.  Bowers  are  the  lessors  of  the  land 
No. 

I  No. 

^  About  £200  in  laying  main  sewer  and  building  .filter  beds. 


1895. 


1896. 


About  2  tons. 

Spread  on  land. 

About  £2. 

Nil. 

No  accounts  are  kept 


1897. 


About  same  as  1896. 


b».  a  week. 
Coke  breeze  £5. 


rSatisfactory    .. 

Reports  of  Inspectors!  \ 

[  (  Unsatisfactory 

1S13. 


6 


{Above  limit 
Below- limit  • 


K  2 
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ROYAL   COMMISSION   ON   SEWAGE   DISPOSAL: 


Appendix  4. 


TADCASTER  KUKAL  DISTKICT.-GAKFORTH  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  imderdrained,  and  how  7 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  aU  together,  or  in  series 

ft 

Whether  flow  of  sewage  continuous,  or  time^ 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  totcJ  area 

Construction 


Al)out  27  years  ago. 

Messrs.  Towlers,  of  Leeds. 

Yes. 

About  452  houses.    Population  about  2,:iOO. 

About  11,000  gallons  daily. 

Domestic  sewage  only.    Surface  water  partly  included. 

About  30. 

One  acre. 

No. 

About  i  acre. 

♦Six  were  tiist  made,  are  now  filters. 
Two  at  a  time. 


Alumino-ferric. 

AlK)ut  5  tons  a  year. 

One  cake  always  standing  in  stream  of  ^ewa^e. 

*Six.    About  30  yards  long,  1  yards  \nde,  5  feet  deep. 
Peat  niosa  and  coke  breeze. 


^^^^^^^f'^oT^^rt^.?''''*^^^^                 '  Intermittently.    Not  on  Dibdin's  meth(>d-:Mr.  \Vm.  Green's 

methSd                                     """   Dibdin'sj  ;  ^^^thod. 

STORM  OVERFLOWS.  i 

Number  on  line  of  sewers  and  at  outfall  works  '  One  inlet  and  2  outlets,  toi*  and  bottom  of  beds. 


Construction — whether    fixed    side     weirs, ) 
leaping  weirs,  or  adjustable  valves  f 


No.     One  wooden  sluice. 


Proportion  of  flow  in  sewer  to  average  flowl  '    When  wet  there  will  be  ±^  gallons  of  storm  water  fui  one  gal  Ion 


when  storm  overflows  begin  to  act 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDHK 
Amount 

How  dealt  with 
Cost,  or 
Return 

PRODUCR 

Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 

Pumping 


J  of  sowage. 


( 
I 

£.")()  s}>ent  in  present  filters  when  made.  _ 

1895. ^896. 

60  tons. 

Sold. 

Peat  moss  .£18    3    6 

For  manure  nil. 

Grass. 
7«.  6d. 


£52    0    0 
£11     1  10 


1897. 
60  tons. 

Sold. 

£18    3    6 

£14  16     6 

Grass. 
7«.  6fr. 

£5-J    0    0 
£11     1  10 


Reports  of  Inspectors 


./Satisfactory    ...    1 
I  Unsatisfactory     16 


I  Abov(»  limit 
Analyses-! 

Below  limit 


2 


APPENDIX. 
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TADCASTEK  RURAL  DISTRICT.-NEW  MICKLEFIELl)  SEWAC^E  WORKS. 


Appendix  4  \l 


Date  OMnpleted  and  brought  into  operation 

Sngineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Kature  of  sewage  (domestic  or  mixed  with  trade") 
ref oaeX    Is  surface  water  included  ?  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  wliich  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  se>\'age  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 


'  About  7  years  ago.    No  data  kept. 
Mr.  Charles  Houfton,  C.E. 
No. 

About  171  houses,  \vith  a  iwpulation  of  855. 
About  8,000  gallons. 

Domestic  sewage  only.    N(i. 
None. 

About  one  rood. 

No. 

Only  through  the  filters. 

No. 
No. 


No. 


Alumino-ferric. 

One  cake  always  standing  in  sewage  stream. 

Cake  added  whenever  reiiuired. 

Four.     18  feet  stiuare,  3  feet  deei»,  eajh. 

Built  of  brick.    Charged  with  cb  j;iiiers,  coke'jbreeze,  and  sand. 

! 

Whetiierusedcontinuou^yorintennitte^             One  bed  used  every  fourth  week,  or  when  re^iuired.    Not  on 
and  (if  the  latter)  whether  on  Dibdms  .     -  ^^      '    .         ,     ,  ^ 


method 


1 


STORM  OVERFLOWS. 

Niunber  on  line  of  sewers  and  at  outfall  works 


} 


Construction — whether    fixed    side    weirs, 
leaping  weirs,  or  adjustable  valves 

Proportion  of  flow  in  sewer  to  average  flowl 
when  storm  overflows  begin  to  act  j 

CaST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGR 
Amount 

How  dealt  with 

Cost,  or 

RettiTn 

PRODUCR 
Crops 

Value 

WORKING  EXPENSES, 
labour 

Chemicals 

Pumping 


Dibdin's  method — on  Mr.  Den  hum's  method. 


One  line  of  sewers  only. 


None. 


Do. 


The  Micklefield  Coal  Co.  Ld.  are  lessors  of  land. 


Four  filters  cast  about  £120,  or  £30  each. 
1895.  ;  1SJK-. 


1897. 


BeportF  of  Inspectors 


^Satisfactory  ...   - 
CUnsatisfacttoiy  - 


About  12  tons. 

Carted  on  land 

No  accounts  kept. 

Do. 


Do; 
Do 

183.  per  "veek  for  man^ 

£11  a  yearandmaking 
beds. 
£20  once  a  vear. 

r Above  limit  ...  - 


A'.ialyses- 


.Below  limit 
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ROYAL  COMMISSION   ON   SEWAGE  DISPOSAL: 


Appendix  4. 


TADCA8TER  RURAL  DISTRICT.— NEWTHORPE  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tradel 
'    refuse).    Is  surface  water  included  ?  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

'^Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

.^CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin's^ 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


} 


Construction— whether    fixed    side     weirs, 
leaping  weirs,  or  adjustable  valves 

Proportion  of  flow  in  sewer  to  average  flow\ 
wnen  storm  overflows  begin  to  act  J 

COS'i'  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

•SLUDGE.  . 
Amount 

JIow  dealt  with 

\;ost,  or 

Betum 

PRODUCK 

Crops 

Value 

WORKING  EXPENSES, 
Labour 

Chemicals 


'  August,  1893. 
Mr.  Robinson,  the  owner. 
No. 

About  100  inhabitants,  or  21  houses. 
About  300  gallons  daily. 

Domestic  only.    No. 

None. 

About  20  square  yards. 

No. 

Nil. 


None. 


Two  filters,  about  9  feet  square  each  3  feet  deep. 
Chequers,  coke  breeze,  and  sand. 

Intermittently.    Not  Dibdin's  method — Mr.  Denham's  method. 


None. 
No. 

No. 

Nil.    Filtei-s  built  on  owner's  land. 

Nil. 

Nil. 

About  £42  for  building  filters  and  laying  sower. 


1895. 


*j 


iimpiDg 


{Satisfactory  ...  8 
.Unf-atisfactory  - 


1896. 


1897. 


About  i  ton  for  1  year. 
Deposited  in  gardena. 
No  account  kept. 
Do. 

Garden  produce. 
No  account  kept. 

About  £2  a  year. 

Coke  and  sand-  £2  a  year. 


[Above  limit ..: 

Analysc^l  "   . . ; 

I  Below  limit  ... 


APPENDIX. 


61 


WHAKFEDALE  RURAL  DISTRICT.    COOKRIDGE  AND  IDA?:H0SPITAL8'  SEWAGE  WORKS.        AppendLx  4. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  dmined 

Average  daily  flow  of  sewage  in  dry  weather 

Natmre  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  £or  settlement  i 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently, "j 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  J 

STORM  OVERFLOWS. 

Numl>er  on  line  of  sewers  and  at  outfall  works 


98. 
W.  Spinks. 
No. 


(Information  not  supplied  by  Author  ity.) 


Domestic. 


3  acres. 


} 


Construction — whether    fixed    side    weirs, 
leaping  weirs,  or  ac^ustable  valves 

TroTiortion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  J 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

FUters 

SLUDGR 
Amount 

How  dealt  with 

Co«t,or 

Return 

PRODUCK 
Cronn   .         . 

Value 

WORKING  EXPENSES 
Labour 

Chemicals 


None. 

Do. 

Do. 

3  filters. 
Ashes. 

Intermittently.     Dilniin  s.    Takes  1 J  days  to  fill  tank. 

None. 
Do. 

Do. 


1895. 


1896. 


1897. 


rSatisfactoiT    ...    2 
ReportB  of  Inspectota  < 

lUnsatisf^ustory     — 


M 


/^ Above  limit    ... 
Analysoa-! 

(Below  limit    ... 


()2 


ROYAL   COMMISSION   ON'  SEWAGE   DISPOSAL: 


Appendix  4. 


FILTRATION  THROUGH  LAND. 

BALBY-WITH-HEXTHORPE  URBAN  DISTRICT.    BALBY  SEWAGE  WORKS. 


Diifc;  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.Cr.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather  • 

Nature  of  sewage  (domestic  or  mixed  with  trade\     j^         .. 
refuse).    Is  surface  water  included  ?  J      J^omestic. 

Nvtiiiber  of  water  closets  in  area  drained 


About  1882. 

The  late  B.  S.  Brundell. 

Yes. 

About  400  acres.    Population  2,30C>. 

« 


LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  scries 


11  acres. 
Underdrained. 
10  acres. 

One. 


Whether  flow  of  sewage  continuous,  or  time)      Used  to  receive  sewage  from  the  low  It'vci  section  and  pumped 
allowed  for  settlfuiciit  J         out. 


CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  totii!  area 

Construction 

Whether  used  continuously  or  intermittently,^! 
and  (if  the  latter)  whether  on  Dibdin^sj- 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether  fixed  side  weirs,) 
leaping  Weil's,  or  adjustable  valves  j 

ProDortion  of  flow  in  sewer  to  average  flow  ) 
wnen  storm  overflows  begin  to  act  / 

<.'OST  OF— 
Land 

Laying  out  of  land 

Tanks 

FUters 


VLVDGK 
Amount 

How  dealt  with 

Cost,  or 

Return 

i'RODUCH. 
Crops 

Value 

WORKING  EXl^ENSES. 
Labour 

Chemioftls 

Pompix.^ 

Reports  of  Inspectcrs 


None  used. 


None. 


I 

'  Cannot  ascertain.     Works  carried    out    many  years  before 
district  constituted  an  Urban  District. 


1896. 


1896. 


1897. 


A  small  amount  is  taken  out  of  tank  periodically,  and  put  on 
land  about. 


The  farm  is  let  to  a  tenant  at  a  yearly  rental  of  £25. 


About  £60  a  year. 


i 


/Satisfactory  ...  17 
[  V  nsatistactory     - 


;     rAbove  limit  .. 

Analyses-! 

'     tBelow  limit  .. 


APPENDIX. 


es 


BARNSLEY  URBAN  DISTRICT.- BARNSLEY  SEWAGE  W0RK8. 


Appendix  4. 


Date  completed  and  brought  into  operation 

Engineer 

^?hethCT  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  7  j 

Number  of  water  cloeets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKa 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  tiniel 
allowed  for  settlement  I 

CHEMICALS. 
Nature 

Quantity 

How  added  I 

FILTERS. 

Number  and  total  area- 
Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin'n  !•  ', 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — ^whether    fixed    side    weirs,  1 
leaping  weirs,  or  a4justable  valves  / 

ProDortion  of  flow  in  sewer  to  average  flow\ 
when  stcmn  oireiflowa  b^n  to  act  J 

COST  OF- 
Land 

Laying  out  of  hind 

Tanks 

Fttters 

SLUDGE. 
Amount 

ft 

How  dealt  with 

Cott»or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 


July  17th,  1877. 

John  Bailey  Denton,  C.E. 

Yes. 

About  2,000  acres  and  8,000  houscH. 

1,250,000  gallons. 

Domestic,  mixed  with  trade  refase  from  dye,  bleach,  and  printing 
works  and  breweries.    Home  surface  water  is  aamltted. 

About  2,000. 

96  acres. 

Yes,  at  a  depth  of  from  4  to  6  feet. 

55  acres. 

2.    Only  screening  and  road  detritus. 

Together. 

Continuous. 


Lime  and  alumino-ferric.    Since  July,  1898. 
About  five  grains  each  per  gallon. 
Milk  of  lime  and  alumino-ferric  slabs. 

None. 
Do. 

Do. 


Two. 
Side  weirs. 


This  is  uncertain. 


£23,955  15it.  Od 
£6,022  7«.  9d. 
Included  in  the  above. 
None. 

1895. 


189a 


1897. 


All  distributed  in  th  e  furrows  on  the  land* 


Maiigolds,  beans,  swedes,  rye  grass,  parsnips,  carrotis  beet  root, 

cabbages,  willows,  oats,  caunflowers  savoys, 
£484  198.  Zd. 


£644  19«.  11^. 


,  /Satisfactory   ...  - 

Kepoits  of  Inspeotors  I 

iL^nsatisfactor}'  26 


m%. 


L 


Analyses 


r Above  limit  ...  - 
(Below. limit  ...  » 
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ROVAL   COMMISSION   OX   SEWAGE   DISPOSAL: 


Appeudix  4. 


C.\^TLEF()UI)   rUBAN  DLSTKICT.-CASTLEFORD  SEWAGE  WORKS. 


Date  completed  and  brought  into  oi)eration 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  ix)pulation  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  ( 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Num]>er  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,) 
and  (if  the  latter)  whether  on  Dibdiu's  - 
method  J 

STORM  OVERFLOWS.  ' 

Number  on  line  of  sewers  and  at  outfall  works  i  Three. 


Malcolm  Paterson  and  W.  Wheater,  Engineers. 

Yes. 

564  acres.    3,250  houses. 

-Vpproximately,  300,000  gallons. 

Domestic.    Surface  water  drainage  adopted  in  part. 


I2j^  acres. 

Yes.    3  inch  tiles. 

11  acres. 


No  tanks,  chemicals,  or  filters  in  use. 


Construction— whether    fixed    side     weirs,) 
leaping  weirs,  or  adjustable  valves  /• 

Proportion  of  flow  in  sewer  to  average  flow) 
when  storm  overflows  begin  to  act  ) 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

oLTJDGK ' 
-tniount 

How  dealt  with       . 

CoKt,  or 

Belum 

PRODUCR         .  . 

Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

I 'uniting 


Ordinary. 


Not  ascertained. 


And  easements,  £5,500. 

£i,eoo. 

!  None. 


!   D(5. 

I 


1895. 


181)6. 


3iven  away  to  fanners. 


( 


Grass,  value  of  no  considexiition 


1897. 


ttepor  of  Inspectors 


r Satisfactory  ...  8 
il'nsatisfactory  5 


Anal 


/Above  limit  2 


yses 


Below  limit 


APPENDIX. 
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Appendix  4. 


CLECKHEATON  URBAN  DISTKICT.—SCHOLES  SEWACIE  WORKS. 


Dftto  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  popnlation  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\     Domestic.     Partly,  but  a  scheme  has  just  been  .sanctioned  to 


J 


refuse).    Is  surface  water  included  ? 
Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

•    Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time  | 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 


1890. 

Messrs.  Woodhead. 

Yes.  . 

1,700.     4:20  houses. 

30,474  gallons. 


take  out  the  greater  [)ortion. 


6. 


10  acres. 

No,  but  scheme  under  consideration. 

9  acres. 

Nil. 

Do. 

« 

Continuous. 


Nil. 
Do. 
Do. 

Do. 
Do. 


Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dihdin's       Do. 
method  I 

BTORM' OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction-whether    fixed    side    weirs,)  j  j;^„^  ^^       ^^^^^ 
leaping  weirs,  or  adjustable  valves  j  i  x  v  ^  aw  ^  ^o^ 

Proportion  of  flow  in  sewer  to  average  flow\ 
wnen  stonn  overflows  begin  to  act 


; 


COST  0F~ 

Land 

Laying  out  (A  lakd 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 

Crops 

Value 

WCJRKING  EXPENSEa 
Labour 

Chemicals 

Pumping 


£l,Oi}(K 


1895. 


1896. 


Grass. 
£18    0    0 


Grasrj. 
£18    0    0 


189: 


(ihiss. 
£18    0    0 

•  ■  ! 

£l  1».  Od.  per  week. 


^Satisfactory  ...  18 

Reports  of  Inspectors  i 

*  Un.satif 


'n.satisfactory     3 


{Above  limit   ... 
Below  limit   ..* 


12U 


1.8 
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ROYAL  COMMISSION   OX   SEWAGE   DISPOSAL: 


Ap])eudix  4. 


DEW8BURY  BOROUGH  URBAN  DISTRICT.— DEWSBURY  SEWAGE  WORKS, 


Date  completed  and  brought  into  operation  { 

Engineer 

Whether  sanctioned  by  L.6.B. 

Area  and  population  or  number  of  houses  drained 

Average  diily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trad  el 
refuse).    Is  surface  water  included  1  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

♦ 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous^  or  time\ 
allowed  for  settlement  / 

CHEMICALS. 
Nature 

Quantity 

How  added 

Fn.TERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently, ^ 
and  (if  the  latter)  whether  on  Dibdin'sl- 
mothod  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,) 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow\ 
wnen  storm  overflows  begin  to  act  / 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCEv 
dope 

Value 

WORKING  EXPENSE* 
Labour 

Chemicals 

Pumping 


1883. 

J.  Bailey  Denton. 

Yes. 

Area  1,468  acres.    Population  30,000.    Houses  7,350. 

1^  millions. 

Domestic.     Surface  water,  part  only. 

3,281. 

Farm  168  acres ;  61  acres  filtration,  12  acres  broad  irrigation. 
Yes.    By  open  jointed  pipes. 
73  acres. 

No  storage  or  treatment  tanks. 
Do. 

Do. 


None  used. 

Do. 

Do. 

No  artificial  filters  in  use. 
Do. 

Do. 


Storm  water  overflows  not  in  use 


Do. 


Do. 


£18,809  purchase  money. 

And  cost  of  pumping  station  £21,200. 


1895. 


1896. 


1897. 


}  Crops  itdsed :  mangolds^  cabbages,  oats,  rye  grass,  willows,  «kc. 
I      and  nearly  the  whole  is  consumed  by  Corporation  stock. 


Not  kept  sei>arate  from  fanning,  so  cannot  give  cost  of  labour 
for  sewage  treatment. 


£594 


£746 


Reports  of  Inspectors 


[Satisfactory...  26 
t  Unsatisfactory 


Analyses'! 


£640 

f  Above  limit  9 
Below  limit  - 


appendix;. 
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D0NCA8TER  BOROUGH  URBAN  DISTRICT.— LOW  PASTURE  SEWAGE  WORKS. 


Appendix  4. 


DMe  completed  and  brought  into  operation        *T'^ 

bfineer 

Whether  sanctioned  by  L.G.Bw 

Ana  and  population  or  number  of  houses  drained 

Aierage  daily  flow  of  sewage  in  dry  weather 

liatore  of  sewage  (domestic  or  mixed  with  tradel 
refase).    Is  surface  water  included  t  j 

Fomber  of  water  closets  in  area  drained 

LAND. 
Total  area 

Whether  nnderdrained,  and  how  t 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time'\ 
allowed  for  settlement  j 

ODEMICALa 
Nature 

Qnandty 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  contmuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin's  V 
method  j 

WORM  OYERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Constniction — whether  fixed  side  weirs,) 
leaping  weirs,  or  acQustable  valves  /  \ 

Ph>portion  of  flow  in  sewer  to  average  flowl 
when  storm  overflows  bc^  to  act  / 

OOBTOF— 
Land 


out  of  land 


1882. 

William  H.  R.  Crabtree. 

No  money  borrowed  for  the  purpose. 

About  4,000  population. 

80,000  gallons  per  day. 

Domestic.    Surface  water  included. 
200. 

141  acres. 

Underdrained.    4  feet  deep,  one  chain  interval. 

100  acres. 

Two  screening  tanks. 

Independently  at  two  separate  outfalls 

Continuous. 


Two  at  outfall  works,  on  to  land.    Xone  on  line  of  sewers. 


Tanks 
Fihers 

8LUDGK 
Amonnt 

How  dealt  with 

Cost  or 

Return 

PBODUCTR 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 
Pumping 


33tol. 


The  land  belonged  to  the  Corporation. 
£1,800. 


1895 


£26  per  annum. 


1896. 


1897. 


Reports  of  Inspectors 


/Satisfactory  ...  7 
(Unsatisfactory  - 


Analyses 


rAbove  limit  ... 
V Below  limit  ... 


m 


ROYAL   COMMISSION'   ON    SE7rAGE   DISPOSAL: 


Appemli.'c  4. 


DONCASTER  BOROUGH  TKHAX  DISTRICT.— RANDALL  SEWAGE  WORKS. 


Date  completed  aild  brought  into  operation 
Engineer 

Wliether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  hoiLses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  | 
refuse).    Is  surface  water  included  ?  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Niunber  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  tirae\ 
allowed  for  settlement  ( 

CHEMICALS. 

Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,  | 
and  (if  the  latter)  whether  on  Dibdin's  - 
method  I 


1873. 

The  late  B.  S.  Brundell,  C.E.,  in  consultation  with  the  late  8ir 
Robert  Rawlinson,  C.E. 

Yes. 

Portions  of  Doncaster  and  suburbs  of  Balby-with-Hexthorpe 
and  Wheatley.    Estimated  sewage  population  32,000.    • 

640,000  gallons  per  day. 

Chiefly  domestic,  breweries,  and  tanneries.     Surface  water 
included,  except  Hexthorpe  and  Wheatley. ' 

About  3,800. 


288  acres. 

About  30  acres  undrained.    This  is  being  extended. 

237  acres.    The  balance  near  main  roads  being  freed  from 
sewage. 

One  triangular  tank  not  now  used. 


None. 

Do. 

Do. 

Do. 
Do. 

Do. 


STOR^I  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works      Three  on  line  of  sewers.    One  near  outfall  tank,  but  not  used. 


Construction— whether    fixed    side    weirs,) 
leaping  weirs,  or  adjustible  valves  j 

Proportion  of  flow  in  sewer  to  average  flow) 
wnen  storm  overflows  begin  to  act  / 

COST  OF— 
Land 

I^aying  out  of  land 

Tanks 


Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WX)RKING  EXPKNSES. 
Labour 

Chemicals 

Pumping 


About  o  to  1  gauged  by  capacity  of  one  engine.    AV)out  10  to  I* 
gauged  by  capacity  of  l)Oth  engines. 

Not  known.    The  land  1>elonged  to  the  Corporation. 

Do. 

Do. 


Do. 


1895. 


189«. 


ISO- 


Let  to  a  tenant  and  only  known  by  him. 
Do. 


Do. 


Do. 

About  £600  a  year. 


Repoits  of  Inspectors 


/  Satisf  actoiy    l.> 
I  Unsatisfactory  - 


Anah\HOS 


r Above  limit 
I  Below  limit 


APPENDIX. 
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Appendix  4.  " 


(JCLKvSHILL  URBAN  DLSTIUOT.— ECCLESHILL  SEWAGE  WORKS. 

(Information  not  suijplied  by  Authority.) 


Date  completed  and  brought  into  optratioii 

Engineer 

Whether  sanctioned  by  L.G.R 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Natore  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  I  / 

I^ umber  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whethej  underdrained,  and  how  f 

Nett  area  upon  which  sewage  can  he  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

WTiether  flow  of  sewage  continuous^  or  time\ 
allowed  for  settlement  / 

CHEMICALS. 
Nature 

Quantity 

How  added 

HLTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,'! 
and  (if  the  latter)  whether  on  Dibdin'sV 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether    fixed    side    weirs,  \ 

Itfaping  weirs,  or  adjustable  valyes  J 

• 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  b^n  to  act  J 


COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE 
Amount 

How  dealt  with 

Cost,  or 

Betom 

PRODUCE 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 

Pomping 


1878. 

Yes. 

1,532  houses. 

Mixed  with  trade  refuse. 


80  acres. 


Irrigation. 


None. 

Do. 

Do. 


Do. 
Do. 
Do. 

Do. 
Do 
Do. 


Do. 
Do. 

Do. 


I 

•  I 


r Satisfactory      ...  - 
Keports  of  Inspectors  -| 

iUnsatisfactory  ...  20 


*  •'  • 


.o 


.  ^    . 


1896. 


Grass. 


1896. 


1897. 


Grass. 


GrAt5s. 


u. 


Analysea  j 


fAbove  limit 
Below  Jimit 
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ROYAL  COMMISSION   ON   SEWAGE  DISPOSAL: 


Appendix  4. 


OREASBORO'  URBAN  DISTRICT.-OREASBORO'  PROPER  SEWAGE  WORKS. 


3^  acres. 
I.D.F. 


Date  completed  and  brought  into  operation 

Engineer 

Whethof  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tradel 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  uhdcrdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

'  Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time! 
allowed  for  settlement  J 

CHEMICALS. 
Nature 

Quanti^ 

How  added 

FILTERS. 

Number  and  total  area 

CoDStructioQ 

Whetiier  used  coalinuously  or  intermittently,) 
and  (if  the  Utter)  whether  on  Dibdin'sV 
method  J 

BTORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether    fixed    side    weirs,\ 
leaping  weirs,  or  aciljustable  valves  / 

Proportion  of  flow  in  sewer  to  average  flow\ 
wnen  storm  overflows  begin  to  act  J 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SUC/DGE. 
Amount 

flow  dealt  with 

Cost,  or 

Return 

PKODUCE. 
Crops 

Talue 

woRKiKa  Exmsasa. 

Labour 

Chemici4» 

PuwpiiMr 


1  Satisfactory    .*.  3 

ReiX>ri  oi  inspectors  j- 

J  Unsatisfactory  20 


1881.  (Information  not  supplied  by  Authority. 

Brundell  &  Simmons. 

Yes. 

580  houses. 

Domestic.    Yes. 


None. 
Da 

Do. 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 


One  on  Hne  of  sewers. 
Fixed  side  weir. 


1895. 


Nope.*8iutc.:Tfti^::;ni^  { 


Grass, 


1896. 


Orass. 


1897. 


OraM. 


rAbove  limit  ... 

Analyses-! 

iBelow  limit  ... 


>■  *  ^  ••  •    >  I 
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HARROCiATE  BOROUGH  URBAN  DISTRICT.    HARROGATE  SfeWAGE  WORKS. 


Apjjendix  4. 


Date  completed  and  brought  into  oi»eratioii. 

Engineer 

WTiether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  linderdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS, 

Number  and  total  cajmcity. 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time\ 
allowed  for  settlement  J 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently  "l 
and  {if  the  latter)  whether  on  Dibdin's  - 
method  •  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether     fixed     side    weirs,) 
leaping  weirs,  or  adjustable  valves.  j 

Pro|)oi*tion  of  flow  in  sewer  to  average  flow) 
when  stonn  overflows  begin  to  act  / 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

Amount 

How  dealt  x^-itli 

CW,  or 

Return 

PHODUCE. 
Croi« 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 


Pumping 

Reports  of  Inspectors 


'Satisfactory...  16 
.  V  n.aatisf actory    8 


1878.  :    . 

E.  Wareham  Harry,  C.E.  (ths  then,  surveyor).  v 

Yes. 

Areji  1,287  acres.     Population  about  20,000. 

About  800,000  gallons. 

Domestic  sewage  only.  Surface  water  is  partially  dealt  with  by 
separate  drains,  and  further  surface  water  drains  are  being 
constructed. 

5,295. 


321  acres. 

■ 

Partially.    Agricultural  di*ain  pipes. 
293  acres. 

None. 
Do. 

Do. 


Do. 
Do. 
Do. 


Two  bactoi-iological  ones,  each  5  yards  x  4  yards.  Experimental 

only. 
Brickwork  and  concrete. 


Intermittently.     Dil)din's  method. 


Twelve. 

1  adjustable  leaping  weir.  9  fixed  side  weirs.  2  with  pi|>e 
outlet  in  wall  of  manhole  above  top  of  sewer. 

Varies  considerably.  SewHge.3or  4  times  diluted.  In  no  cat-e 
does  storm  overflow  come  into  operation  until  sewer  is  two- 
thirds  full. 


Alxmt  £18,000. 


1895. 


1896. 


1897. 


No  slud^ei    Crude  sewage  run  on  to  lan(L 

Man  atteniiing  to  sewtige.     £G2  8,^.  Or/,  per  uinunji. 


Koots,  corp,  rye  grass,  etc. 

t 

I 
£Gj45G. 


£5j035. 


£4,987 


£6,io: 


I       ^     £6,112. 
I      Farm  receipts. 

I    ^        £5,843. 
Farm  expenditure. 


Analyses 


M 


TAbove  limit  I 
iEelow  limit 
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ROYAL   COMMISSION   ON   SEWAGE   DISIH)SAL : 


Appendix  4. 


HARROGATE  BOROUGH  URBAN  DISTRICT.-HIGH  HARROGATE  SEWAGE  WORKS. 

Date  completed  and  brought  into  operation  I  l«"i>.  (Infonnatioii  not  supplied  by  Authority). 

Engineer 
.  Whether  sanctioned  by  L.G.B.  Ves. 

Area  and  population  or  number  of  houses  drained 
Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixe'l  with  trade \ 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  closets  in  area  drained 


Domestic.    Yes 


LAND. 

Total  area 

Whether  underdrained,  and  how  ] 

Nctt  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,' 
and  (if  the  latter)  whether  on  Dibdin's  - 
method 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether    fixed    side    weirs,  "j^ 
leaping  weirs,  or  ac^ustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow^l^ 
wnen  storm  overilowa  begin  to  act  J 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGK 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCK 
Crops 

Value 

WORKING  EXPENSEa 

Labour 

Chemicals 
Pumping 


Reports  of  Insi)ecton 


(Satisfactory    ...  14 
•s  J 

I  Unsatisfactory      5 


12 -acres. 


None. 


Do. 


Do. 


Do 


i89r). 


1890. 


isiiT. 


( .'rasp. 


Grass. 


(jirass. 


[Above  limit 
Analyses- 

\Below  I  unit 


APPENDIX. 


n 


Ap[)endix  4. 


IDLK  URBAN  DISTRICT.- IDLE  SEWAGE  WORKS. 


Date  complet^id  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Avenge  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewa^'o  (domestic  or  mixed  with  tradel 
itfuse).    Is  surface  water  included  1  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TAMa 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Wliether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  J 

CHEMICALS. 
Nature 

Quantity 

How  added 

» 

FU.TERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,  "j 
and  (if  the  latter)  whether  on  Dibdin's  - 
method  ' 

STORM  OVERFLOWS. 

Nmnber  on  line  of  sewers  and  at  outfall  work.s 

Construction — ^whether  *fized  side  weii*s,) 
leaping  weirs,  or  acyustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flowl 
wnen  storm  overflows  begin  to  act  J 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDQR 

Amount 

How  dealt  with 

Cost^or 

Retum 

PRODUCE. 
Oops 

Value 

WORKING  EXPENSES. 
Labour 

Cliemicals 

Pumping 


About  November,  1894. 

Messrs.  W.  B.  Woodhead  ct  Sons. 

Yes. 

760  houses. 


Domestic.    Only  where  not  possible  to  get  into  old  drains. 


50. 

•  22  acres. 
Underdrained. 
8  acres  and  23  perches. 

NiL 
Do. 
Do. 


Do. 
Do. 

Do. 
Beds, 

Intermittent  downward  filtration. 


1  leaping  weir. 


I 

I  The  full  amount  including  land,  works,  professional  charges, 
(     and  other  expenses  was  £25,000. 


1805. 

NiL 
Do. 
Do. 
Do. 


ISfG. 


189: 


Part  of  the  land  is  let  to  Mr.  Wilson,  farmer,  at  a  yearly  rent 


of  £32  (about  14  acres). 


£19  15.S.  8//. 


Including  all  expenses  for  siod  ike. 


£22  15j«.  lOr/. 


£79  Is.  4//. 


£144  l-ii<.  Ud. 


£153  ll«.  lOfL 


Reports  of  Inspector 


1213. 


rSatisfactory  ...     9 


Analyses- 


tl^nsatisfactory   15 


["Above  limit    3 
i  Below  limit     1 


M  2 
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ROYAL   COMMISSION   ON   SEWAGE   DISPOSAL  : 


Appendix  4. 


Lupen< 


KEIGHLEY  BOROUGH  URBAN  DISTRICT.-KEIGHLEY  SEWAC^E  WORKS. 


l>ate  completed  and  brought  into  operation 

Engineer 

IVhether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tradel 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

EILTERS. 

Number  and  total  area 

Construction 

Wliether  used  continuously  or  intermittently  1 
and  (if  the  latter)  whether  on  Dibdin's  I 
method  | 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,  \ 
leaping  weirs,  or  adjustable  valves  j 

ProDortion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  j 

•COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGK 

■ 

Amount  , . 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 
Pumping 


Reports  of  Inspectors 


r Satisfactory...  34 
I  Unsatisfactory  10 


11th  December  1894. 

W.  H.  Hopkipson,  A.M.LC.E.,  Borough  Engineer. 

Yes. 

25,000  population. 

780,000  gallons.     , 

Domestic  and  trade  mixed.    Surface  water  iiicltided. 
factiu-ers  treat  before  turning  into  sewer. 


Manu' 


49j  acres  under  treatment,  eoi  acres  of  additional  land  ia  iised 

as  ordinary  farm. 
Yes,  by  6  iirch  pipes,  66  feet  apart  and  T)  feet  deep. 


40  acres. 


Two.    640  cubic  feet.    These  are  to  intercept  large  solids. 
Used  alternately. 


.s 


A  few  days  are  allowed  for  litjuid  to  drain  off"  before  sludge  i> 
removed. 


None  used. 

Do. 

Do. 


One  of  240  yards  at  level  of  coke. 

Dug  out  of  solid  ground,  filled  with  20  inches  of  coke  of  various 

sizes. 
It  is  used  only  for  the  night  flow  of  sewage  between  10  p.m. 

and  6  a.m.,  when  the  composition  is  chiefly  subsoil  water. 


None  at  works  or  on  outfall  sewer. 

One  fixed  side  weir.    4  leaping  weirs  on  intercepting  sewer 
and  various  small  ones.* 


£125  per  acre. 

£12,500.    Fann  buildings  £2,500.- 


1895. 


1896. 


1897.. 


What  little  there  is.  is  put  on  adjoining  lands. 


None  used. 
None  retjuired. 


Analyses 


j^  Above  limit  2 
IRelow  limit  - 
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Ap^teiidix  4. 


KEIGHLEY  BOROUGH  URBAN  DISTRICT.— UTLEY  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weathbr 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin'sV 
method  j 

5T0RM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction—whether    fixed    side    weirs,  \ 
leaping  weirs,  or  adjustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flow\ 
wnen  storm  overflows  bogin  to  act 


; 


•COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

rilODUCE 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 


^Satisfactory  ...  16 
Reports  of  Inspectors-! 

lUnsatisfactory    - 


March,  189L 

B.  Hopkinson  &  Co. 

Yes. 


Domestic. 


4i  acres. 
No. 
4  acres. 

Two.    2,250  cubic  feet 
Used  alternately. 

One  is  in  use  whilst  the  other  is  being  emptied. 


None  used. 

Do. 

Do. 

None. 

Do. 

Do. 


Do. 
Do. 

Do. 
£405 


1      > 

£160  VWithout  Engineer's  and  legal  charges. 


£100 


18$5. 


1896. 


1897. 


Farm  let  at  a  yearly  rent- of  £4  10«.  Od. 

i 
Do.       ! 

I 

■  I 

I 

Do.      . 


TAbove  limit 
Analyses-! 

I  Below  limit 
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BOYAL  COMMISSION   ON   SEWAGE  DISPOSAL: 


Appendix  4. 


MIRFIELD  URBAN  DISTRICT.-MIRFIELD  SEWAGE  WORKS. 


IDate  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\  j    Domestic  only.    No. 
refuse).    Is  surfsice  water  included  ?  J  ■ 

Number  of  water  closets  in  area  drained 


Partly  in  operation,  not  yet  completed. 

Frederick  Herbert  Hare. 

Yes. 

2,000  houses  drained. 

150,000  gallons. 


LAND. 

Total  area 

Whether  undenkained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  tiuiel 
allowed  for  settlement  j  I 


CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area  ^ 

Construction 

Whether  used  continuously  or  intermittently, "j 
and  (if  the  latter)  whether  on  Dibdin'sj- 
method 


I 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs,) 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow\ 
wneu  storm  overflows  begin  to  act  J 

COST  OF— 

Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  ivith 

Cost,  or 

Return 

PRODUCK 
Crops 

Value 

WORKING  EXPENSED 
Labo'.^'' 


Chemicals 


Pumping 


[Satistacl^ry  ...    4 

Reports  ot  luspcclor^-I   ^ 

11  nsatir^factory     9 


200. 

32  acres. 

11  acres  underdrained. 

25  acres  at  present,  other  leased  out. 

Plans  for  tank  arrangement  and  further  underdrainage  works- 
have  been  sent  to  Local  (3k)vernment  Board,  and  a  public 
inquiry  held. 


cr 


One  at  Ledgard  Bridge  that  cannot  be  used,  also  one  at  pumpiii 
station  in  case  of  breakdown. 

Leaping  "weirs. 

One-third  of  sewage  gravitates  to  farm  and  is  not  affected  by 
storm  overflows.  Other  is  retained  in  tank  sewer  and  cannor 
rise  to  overflow  unless  pumps  are  standing  2  days. 

£4,000. 
£700. 


1895. 


1896. 


1897. 


Oats  and  willows. 
£150 


£70 


Oats  and  willows.     Oats  and  willow;?. 


£90 


£110 


£()2. 


£110. 


£200 


£200 


Analyses 


r  Above  limit 

7CPO  J 

(Below  1  mit 


APPENDIX. 
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Appendix  4. 


RIPON  CITY  URBAN  DISTRICT.-RIPON  SEWAGE  WORKS. 


I>.ito  cumpleteil  and  brought  into  operation 

Lugineer 

Whether  sanctioned  by  L.G.B. 

irea  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Xett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  tiuie) 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

ilLTEllS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,  ^ 
and  (if  the  latter)  whether  on  Dibdin^HJ- 
nietbod  ' 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs,  | 
leaping  weirs,  or  adjustable  valves  J 

Pro|)ortion  of  flow  in  sewer  to  average  flow  "I 
when  storm  overflows  begin  to  act  j 

a)ST  OF- 
Land 

Laying  out  of  land  ' 

Tanks 

Filters 

5LUDGR 

Amount 

How  dealt  with 

Cost)  or 

iietom 

fKODU(3E 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 
Pumping 


20th  October  1896. 

Messrs.  Preston  &  Johnson,  14,  The  Exchange,  Bradford. 

Yes. 

About  1,000  acres.    1,800  houses. 

300,000  gallons. 

Mixed  with  trade  effluent.    A  large  proportion. 

30  acres  iiurchased,  but  only  12  acres  laid  out. 

9  inch  pipes  laid  under  the  paths  6  feet  below  beds 

84  acres. 

One  straining  tank  only  (8,000  gallons). 


Rejn)rtsof  Inspectors 


Satisfactory      12 
Unsatisfactory   - 


Continuous. 


None  used. 

Do. 

Do. 

The  land  is  laid  out  in  level  plots  (}  acre  each). 


Used  intemiittently. 


Six  on  line  of  sewers,  none  at  outfall. 
All  fixed  weirs. 


At  least  10  times. 


About  £150  per  acre. 


.About  £2,450  for  the  above-mentioned  12  acres. 


1895. 


1896. 


1897. 


80  tons. 


72  tons. 


Used  on  land  not  laid  out  (as  manure)  and  by  neighbouring 
farmers. 

Nil.  I 


Do. 


Willows,  let  to  willow  grower. 

'  I 

£13  per  annum  rental.  ! 

£20  per  annum  for  emptying  tank,  removing    Kludge,    and 
trimming  banks  and  paths. 

Nil.  I 

I 

£30  per  annum  for  pumping  sewa-e  from  low  lying  district 


TAb  >ve  limit  - 

Analyses-  . 

i  Below  nnnt  - 
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roT'AIj  <x>mmission  on  hewaoe  disposal  ! 


^  —  ft  >'     « 


ROYSTONE  URBAN  DISTRICT.— CROSS  LANE  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  liouses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  ?  J 

Nunilxjr  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett.area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 


i 


1895.       , 

Joseph  Latham,  Bamsley. 

Yes. 

30  houses. 

About  1,200  gallons. 

Domestic  only.    Surface  water  slight. 
None. 

About  2  acres. 

.      •       ' »  ■      • 

Underdrained  with  tiles. 
Ij  acres. 

None. 
Do. 

Do. 

Do. 
Do. 
Do. 

Do. 
Do. 


;t> 


Whether  u.sed  continuously  or  intermittently,]      Do. 
and  (if  the  latter)  wliether  on   Dibdin's' 
method  J 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Constmction— whether    fixed    side    weirs,! 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow 'I 
wlien  storm  overflows  begin  to  act  / 

COST  OF- 
Land 


Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 

Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 


Do. 


Do. 


Do. 


1 


£840,  including  sewerage. 


1895. 


1896. 


mr 


V 


All  dealt  with  on  land  and  treated  into  s-ame. 
Do. 
Do. 
Do. 


Nil. 
Do. 


-Estimated,  5^.  Qd.  ])er  week. 


Keports  of  Inspectors 


Satisfactory      1 
I  Unsatisfactory  2 


Analyses 


fAb 


ove  limit 


•  Below  limit 
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Ai^peadixi. 


SKIPTON  URBAN  DISTMCT.-SKIPTON  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.6.B. 

Area  and  population  or  number  of  houses  drained 

ATerage  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 
refuse).    Is  surface  water  included  ?  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  t 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

ULTERS. 

Number  and  total  area 

Gonstruction 

Whether  used  contbuously  or  intermittently,'! 
and  (if  the  latter)  whether  on  Dibdin^s  [ 
method  I 

BTOBM  OYERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Gonstruction — ^whether  fixed  side  weirs,) 
leaping  weirs,  or  adjustable  valyes  J 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  orerflows  b^n  to  act  j 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

FUters 

BLUDOE. 

Amount 

How  dealt  with 

Co6t,or 

Return 

FRODUCR 

Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 


r   1876. 

Baldwin  Latham,  M.I.C.E. 

Yes. 

4,245  acres.    About  12,000  population.    About  2,300  houses. 

Not  known  and  cannot  well  be  ascertained. 


I 


Domestic  and  trade,  with  surface  water  included. 
Nearly  all  houses  have  water  closets. 

About  53  acres. 

Part  4  feet  6x4  feet  tiles. 

50  acre^. 

Two  small  tanks. 
Worked  together. 

Ck>ntinuous« 

None. 

Do. 

Do. 


No  filters,  but  a  grating  through  which  sewage  passes  con- 
tinuously. 
Do. 


Do. 


There  is  only  one  storm  overflow  on  the  fann. 
but  a  board  is  fixed  to  adjust  the  flow. 

Do. 


Do. 


It  has  no  valve, 


£15,607. 


\ 


£9,880. 


1895. 


1896. 


1897. 


j   This  is  carted  away  by  farmers  in  the  district,  nothing  is  received 
i       or  paid  in  respect  of  same. 
j    Do. 

Do. 


Do. 


Grass  turnips,  oats,  I  Grass,  turnips,  oats, 

I  <fec. 

£415  14s.  2d.  £436  I7s.  lOd. 


£320  8s.  5d. 


£339  4s.  2d. 


Grass,  turnips,  oats 

drc. 

£387  Os.  6d. 


£363  15s.  6d. 


rSatisfactory  ...  8 
Reports  of  Inspectors  i 

(Unsatisfactory...  39 
1213. 


N 


Analyses 


Above  limit    ...  1 
Below  limit    ...  4 
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ROYAL  COMMISSION  ON  SKWAQB  DISPOSAL: 


Appeiickx  4» 


WOMBWELL  URBAN  DISTRICT.-WOMBWELL  SEWAGE  WORKS. 


Date  completed  and  brought  into  oi)eration 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewa^^o  (domestio  or  mixed  with  ttadel 
refuse).    Is  surface  water  included  f  j 

Number  o£  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKa 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time] 
allowed  for  settlement  j 

CHEMICAL& 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,! 
and  (if  the  latter)  whether  on  Dibdin'sV 
method  j 

STORM  OVERFLOWa 

Number  on  Ime  of  sewers  and  at  outfall  works 

Construction — ^whether    fixed    side    weirs,  \ 
leaping  weirs,  or  adjustable  valves  j 

Fh)portion  of  flow  in  sewer  to  average  flow\ 
wnen  storm  overflows  begin  to  act 


January,  1886,  for  the  first 'contract. 
The  Board's  Surveyor,  Jno.  Robinson. 

Yes. 

In  the  first  instance  only  such  part  of  Womb  well  village  as 

Cannot  say.  [emptied  into  the  canaL 

Domestic.    No. 

None  when  works  were  completed.    Waste  water  closets  now 
beginning  to  be  used. 

16  acres. 

Yes,  by  6  inch  sanitary  tubes  (about  16  feet  apart)  to  main 

carriers. 
13  acres. 


No  tanks  in  original  scheme.    Increase  of  population  caused 
additional  land,  also  tanks,  necessary.    Works  now  going  on. 


No  tanks  yet  completed.    When   completed   time   ^vill   be 
allowed  for  settlement. 


Filters  not  yet  ready. 


There  will  be  16  tanks  at  the  old  farm,  area  511  square  yards, 
and  8  tanks  at  the  Hemingfield  f  ann,  area  212  square  yards. 
Brick  in  cement  and  concrete. 


Will  be  intermittent. 


; 


COST  OF- 
Land 

Laying  oat  of  land 

Tanks 

Filters 

BLUDOR 
Amount 

How  dealt  with 

Cost^or 

Retain 

PRODUCR 
Crops 

Valne 

WORKING  EXFENSEa 
Labour 

Chemicals 

Pamping 


Three. 
Leaping  weirs. 


1895. 


1896. 


1897. 


Being-short  of  land  for  the  work  required,  produce  has  not 
been  a  consideration  for  a  long  tmie,  purification  of  the 
sewage  as  far  as  possible  being  the  only  aim. 


£169 


£149 


£13S. 


Reports  of  Inspectors 


fSatiafactory 


tUnsatisfactory     16 


{Above  limit 
Below  limit 


APPENDIX. 
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WORSBORO'  URBAN  DISTRICT.-WORSBORO'  DALE  SEWAGE  WORKS. 


iipptM^X  ^.. 


Date  completed  and  brought  into  opemtion 

Engineer 

Whether  sanctioned  l^  L.G.B. 

Area  and  population  or  number  of  houses  drained 

ATerage  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tEade\ 
refuse^    Is  surface  water  included  f  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Xett  area  upon  which  sewage  can  be  treated 

TANKS. 

Numbep  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuousi  or  time! 
allowed  for  settiement  j 

CHEMICALa 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin'sV 
method  j 

8T0RM  OVERFLOW& 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether  fixed  side  weirs,  \ 
leaping  weirs,  or  acQustable  valves  j 

Ftoportion  of  flow  in  sewer  to  average  flowl 
when  storm  overflows  b^gin  to  act  / 

CJOSTOF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Coat^or 

Betom 

PBODUCR 
Crops 

Yalne 

WOWaNG  EXPENSES. 
Labour 

Chemicals 

Pumping 

"     —  ^Satisfactory     ...      13 

Reports  of  Inspectors  \ 

lUnsatistactory  ...     S 

i2ia 


1882. 

W.  Senior,  Esq.,  Bamsley. 

Yes. 

1,490. 

29,800  gallons  (estimated), 

Domeatic.    Some  surface  water  included, 
24  W.C.    40  slop  water  closets. 

16  acres  3  roods  13  perches. 

Underdrained  5  feet  6  inches  deep  (sanitary  pipes). 

14^  acres. 


3.    Tanks  will  hold  68  hours'  flow  of  sewage. 
All  together. 

Part  continuous.    Largest  portion  allowed  to  settle. 


•  { i'j| 


Two. 
Side  weirs. 


Leased. 


■About  £3,200. 


1895. 


1896. 


1897.. 


Used    on    and   as 
manure. 


j: 


r  Above  limit 

Analyses-! 

iBelow  limit 


V  2 
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ROYAL  COMMISSION  ON   SEWAGE   DISPOSAL  : 


Appendix  4^ 


WORSBOBO'  URBAN  DISTRICT.-BIRDWELL  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.O.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  t  / 

Number  of  water  dosets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  howt 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Nimiber  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin's  - 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,  \ 
leaping  weirs,  or  adjustable  Talves  j 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  / 

COST  OF— 

Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCK 
Crops 

Value 

WORKING  EXPENSEa 

Labour 

Chemicals 


Pumping 


...  12 


rSatisfactory 
Reports  of  Inspectors  -j 

(.Unsatisfactory    ...    7 


1884. 

W.  Senior,  Esq.,  Surveyor,  Bamsley. 

Yes. 

245  houses. 

5,000  gallons  (estimated). 

Domestic.    Surface  water  partly  included. 
8  slop  water  closets. 

2  acres  1  rood  38  perches. 

Underdraaned.    5  feet  deep  (sanitary  pipes). 

If  acres. 


Continuous. 


One. 

Side  weir. 
One-twelfth. 

Leased* 
[£450 


1895. 


1896. 


1897. 


On  land  as  manure. 


Wages  to  man  in  charee  7s.  6d.  per  week^  he  taking  in  addition 
all  produce,  and  making  what  he  can  of  it. 


r Above  limit    ... 
Analyses  i  ^ 

tBelow  limit    ••• 


APPENDIX. 


it» 


AiipeadiK  4L 


BAKNSLEY  RURAL  DISTRIGT.-CARLTON  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Avera^  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tradel 
refnseX    Jb  surface  water  included  1  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how } 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous^  or  time] 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whetlier  used  continuously  or  intermittently,] 
and  (if  the  latter)  whether  on  Dibdin'sV 

method  j 

* 

STORM  OVERFLOWB. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs,  \ 
leaping  weirs,  or  adjustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flow\ 
wnen  storm  overflows  begin  to  act  j 

C06T  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

8LUDGR 
Amount 

How  dealt  with 

CoBt|0r 

Bfitmn 

PRODUCK 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 


Reports  of  Inspectors 


rSatisfactory 
lUnsatisfactory  12 


1893. 


Yes. 


(Information  not  supplied  by  Authority.) 


1,978  acres.    Populatian  (1891)  1,401. 


Domestic. 


One  acre. 
LD-F, 


None. 

Do. 

Da 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 


1895. 


1896. 


1897. 


No  supervisioii  pending  new  works. 


TAbove  limit 
Analyses-j 

I  Below  limit 


M 


ROTAL  COMMISSION  ON  SEWAGE  DISPOSAL: 


BOWLAND  BURAL  DISTRICT.-GISBURN  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.R 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tradel 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 


j  About  the  beginning  of  1896. 

I  H.  A.  Johnson,  C.E. 
Yes. 

Area  1,876  acres.    Population  of  township  444.    Living  in  dis- 
About  3,000  gallona         [trict  about  350.    Houses  drained  71. 

Domestic.    Surface  water  not  included. 

35. 

4  acres. 
Yes. 
4  acres. 

None. 


Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 


i   Do. 


CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin'sV 
me^od  I 

STORM  OVERFLOWa 

Number  on  line  of  sewers  and  at  outfall  works 

Construction-^whether  fixed  side  weirs,! 
leaping  weirs,  or  adjustable  valves  / 

Proportion  of  flow  in  sewer  to  average  flow\ 
wnen  storm  overflows  b^n  to  act  / 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 


Do. 


Sewage  purified  by  broad  irrigation. 

Do. 

Do. 

None. 
Do. 

Do. 


Do 

Open  carriers  with  grips. 


No  storm  overflow. 


^  Sewers  and  all  complete,  £2,103. 


Amount 

How  dealt  with 

Coet^  or 

Betom 

PRODUCR 
Crops 

Value 

WORKING  EXPENSES^ 
Labour 

Chemicals 

Pumping 


1895. 


None, 


1896. 


1897. 


In  1896  and  1897  the  sewage  land  was  let  to 
a  tenant,  who  managed  and  took  the  crops 
at  £5  per  year. 


1 

None. 


Flushing  sewers. 
£1  16«.  4d, 


Flushing  sewers,  planting 
willows,    &c.,    in    IBB" 
£9  10«.  Id 


Rei)orts  of  Insp^tors  • 


Satisfactory    ...       7 
Unsatisfactory 


TAbove  limit 
Analyses-! . 

iBelow  limit 


APPENDIX. 


8S 


Ai)ii«idix'4. 


DONCASTER  RURAL  DISTRICT.— LOVEBSALL  SEWAGE j  WORKS. 


Date  completed  and  brought  into  operation 

Engines 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  honses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  1  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  bow? 

Kett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous^  or  timel 
aUowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 


Clonstruction 

Whether  used  continuously  or  intermittently, 
and  (if  the  latter)  whether  on  Dibdin's 
method 


'} 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


GoDstmetion — whether    fixed    side    weirs, 
leaping  weirs,  or  adjustable  valves 


ir8,| 


Proportion  of  flow  in  sewer  to  average  flowl 
when  storm  overflows  begin  to  act  J 

COSTOF- 
Land 

Laying  out  of  land 

Tanks 

FUters 

8LUDGR 
Amount 

How  dealt  with 

Oost^or 

Retorn 

PRODUCJE. 
Orope 

Vahie 

WOBKINa  EZFENSE& 
Labour 

Chemicals 

Pumping 


August,  1894. 

C.  C.  Barras. 

No. 

120. 

6ou  CO  700  gallons. 

Domestic. 

None. 

100  feet  X  25  feet. 

Yes.  4  inch  and  3  inch  pipes,  21  fee 


None. 
Do. 

Do. 


Beports  of  Inspeetors 


rSatisfactory 


I  Unsatisfactory 


••• 


Do. 
Do. 
Do. 

Do. 
Do. 

Do. 


Do. 


Do. 


Do. 


1895. 


1896. 


1897. 


One  man  £2  per  year. 


r Above  limit    ... 
Analyses^ 

1^ Below  limit     ... 
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BOTAL  OOMMISSION  ON  SEWAGE   DISPOSAL: 


AppeuiHx  4. 


GREAT  OUSEBURN  RURAL  DISTRICT.^  ACOMB  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tradel 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  f 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous^  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Nimiber  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,) 
and  (if  the  latter)  whether  on  Dibdin'sV 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction-— whether  fixed  side  weirs,  \ 
leaping  weirs,  or  adjustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flowl 
wnen  storm  overflows  begin  to  act  J 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE.        * 

Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 


Reports  of  Iusi)ector8 


fSatisfactory 


...  4 


1880. 

Charles  Homsey,  York. 

Yee. 

Area,  1,439  acres.    Population,  2,181.    Houses  drained  480. 

34,000  gallons. 

Domestic  sewage.    No. 
90. 

10  acres. 

Underdrained  every  11  yards. 

About  9  acres. 


Nil. 
Do. 

Do. 


Do. 
Do. 
Do. 

Do. 
Do. 

Do. 


Do. 
Do. 

Do. 


Rent  of  £"50  a  year  jmid.    Land  on  lease. 

Various  sums  have  been  spent  under  this  bead  from  time  to  time. 


1895. 


189(5. 


The  land  was  let  at  ^20  a  year  to  a 
local  farmer  up  to  September,  1896. 


1897 


Mangoldu  and 

potatoes. 

Nil. 


Labour,  drc,  £205. 


vUnstatisfactory  ...  6 


Analyses- 


Above  limit  ...  - 
, Below  limit  ...  - 


APPENDIX. 
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Appendix  4. 


HE]VI8\VORTH  liVRAL  DISTRICT.— MONKTON  ROW,  HAVERCROFT,  SEWAGE  WORKS. 


DdUi  completed  And  i^ronght  into  operation 

En^aneer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  nmnber  of  houses  drained 

Average  daily  dow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 
refuse).    Is  surface  water  included  ?  ) 

Xniulier  of  water  closets  in  area  drained 

1.AND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKa 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time  \ 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Nmnber  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,  "I 
and  (if  the  latter)  whether  on  Dibdi  I's 
method 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Constraction— whether    fixed    side    weirs,  1 
leaping  weirs,  or  adjustable  valves  / 

Proportion  of  flow  in  sewer  to  average  flow\ 


)po 
When  storm  overflows  begin  to  act 

COSTOF- 
Land 

Laying  out  of  land 

Tanks 

FUters 

SLUDGK 
Amount 

How  dealt  vdih 

Cwtjor 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 
Pumping 

Reports  of  Insiiectoi-s 
1211 


; 


[  Satisfactory 
iL'nsatisfactor 


Ist  July,  1898. 

T.  H.  Richardson. 

Paid  out  of  current  rates. 

3,000  gallons  approximately. 

Domestic.    No  trade  refuse.     Back  yards  and  roofs  only 

None. 

i  acre. 

4  inch  unsocketted  pi|)e.s. 

All  the  ai*ea  available  for  irrigation. 

None. 
Do. 

Do. 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 


Do. 


Do. 


Do. 


£100 


1895. 


1896. 


1897. 


.-\nnlyses 


rAbove  limit 
iHelow  limit 


O 
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ROYAL  COMMISSION  ON   SEWAGE   DISPOSAL: 


Appendix  4. 


HEMSWORTH  RURAL  DISTRICT.-SHAFTON  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  \  | 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

?i«tt  area  upon  which  sewage  can  be  treated 

TAJJ^Kd. 

Number  and  total  capacity 

Used  all  together,  or  in  series 


1894. 

T.  H.  Richardson 

Yes. 


Domestic  sewage  only 
None. 

3  roods  13  perches. 

Yes     4  inch  unsocketted  pii)ea. 


None. 


1 

J 


Whether  flow  of  sewage  continuous,  or  time 
allowed  for  settlement 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently, 
and  (if  the  latter)  whether  on  Dibdin's 
method 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether    fixed    side    weirs,  \ 
leaping  weirs,  or  adjustable  valyes  J 


I  Do. 


Do. 


Do. 
Do. 
Do. 

Do. 
Do. 


Do. 
Do. 


Proportion  of  flow  in  sewer  to  average  flow\  i  Do. 
when  storm  overflows  begin  to  act  /  ' 


COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGK 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

CHieirieals 

Pumrilng 


Lease  for  30  y  vjars  at  £S  6«.  6r/.  per  annum, 


1896. 

1897. 

None. 

• 

■ 

None. 

• 

jteports  of  Inspectors  - 


Satisfactory      ..      4 
Unsatisfactory  ...  12 


£3  6«.  Od.  \)ev  quarter,  including  Shafton  Two  Gates. 

None. 

Do 

r Above  limit     ...  1 
I  Below  limit     ...  - 
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Appendix  4. 


KIVETON  PARK  RURAL  DISTRICT.—HARTHILL  SEWAGE  WORKS. 


Date  coini>leted  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  1  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treatexi 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time\ 
allowed  for  settlement  J 

CHEMICALS. 
Nature 

Quantity 

How  added 

ra.TERS, 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin'sV 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether  fixed  side  weirs,! 
leaping  weirs,  or  a4justable  valves  j 

Proportion  of  flow  in  sewer  to  average  flow"^ 
when  storm  overflows  begin  to  act 


; 


COST  0F~ 
Land 

Ikying  out  of  land 

Tanks 

Filters 

SLUDGK 
Amount 

How  dealt  with 

Cost,  or 

Hetum 

PRODUCK 
Crops 

Value 

WORKING  EXPEIJ^SES. 
Labour 

Cliemicals 


Pumping 


Reports  of  Insi»ectorS' 


Satisfactory      ...  10 
,  Unsatisfactor>' ...     - 


About  1890. 

No. 

500  population. 

5,000  gallons. 

Domestic.    Ye.^ 

None. 

1^  acres. 

No. 

ij  acres. 

None. 


1 2  hours'  flow. 

None. 

Do. 

Do. 

Do. 
Do, 

Do. 


Do. 
Do. 

Do. 


£20. 


1895. 


1896. 


1897. 


Ploughed  in. 


Ploughed  in. 


Ploughed  in. 


GrasH. 


Grass 


Grass. 


[Above  limit    ,.. 
Analyses-] 

I  Below  limit     ... 


1213 
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ROYAL  COMMISSION   CN   SEWAGE   DISPOSAL: 


Appendix  14. 


KIVETON  PARK  RURAL  DISTRICT.- FIR  VALE  SEWAGE  WORKS. 

Last  alteration,  October,  189f>.     OrigiiLal  sch«ne,  1879. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

'Area  and  i>opulation  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 
refuse).    Is  surface  water  included  1  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time  \ 
allowed  for  settlement  J 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

■ 

Number  and  total  area 

•Construction 

Whether  us^  continuously  or  intermittently, "j 
and  (if  tne  latter)  whether  on  Dibdin'sV 
method  j 

feTORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


W.  Atkinson. 

Original  scheme,  Yes.    Additions,  Now 

500  population. 

5,000  gallons. 

Domestic.    Yes. 
None. 

4^  acres. 

Not  where  in  in-igation. 

2j  acres. 


/ 


Only  a  catch  pit.    Flow  for  12  hours  only,    (.'ontinuous. 


Alumino-ferric. 

Do. 

Do. 


None. 

Do. 

Do, 


Construction — whether    fixed    side    weirs, 
leaping  weirs,  or  adjustable  valves 


} 


Proportion  of  flow  in  sewer  to  average  flow\ 
wnen  storm  overflows  begin  to  act 


/ 


Do. 
Do. 

Do. 


•COST  OF- 
Land 

Laving  out  of  land 

Tanks 

Filters 

SLUDGR 
ABioxmi 

How  dealt  with 

Cost,  or 

Return 

i'RODUCK 
Crops 

Value 

t^VORKING  EXPENSES. 
Labour 

Chemicftln 

Pumping 


On  lease. 


£10. 

None. 

1895. 
Always  dug  into  ground. 


1 89fi. 


189: 


Turnips,  peas,  beans,  barley,  celeiy,  oats,  cabbages,  ike. 

I  i 

Sold  locally.  i  1 


£10. 
£3. 


9 


r  Satisfactory.. 
Reports  of  Inspectors  - 

U'nsatisfactory  1 


Analyses 


J 


Above  limit  - 


I  lielow  limit  - 
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Appendix  i. 


KIVETON  PAEK  RURAL  DISTRICT.-WALES  BAR  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engiueer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

ATcrage  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  ?  j  i 

■ 

Number  of  water  closets  in  area  drained  i 

LAND.  ! 

Total  area 

I 
\\  hcther  underdrained,  and  how  ]  ] 

Nett  area  upon  which  sewage  can  be  treated 

T.\NKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time  \ 
allowed  for  settlement  ( 

CHEMICALS. 
Nature 

Quantity 

How  added 

HLTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently," 
and  (if  the  latter)  whether  on  Dibdin's 
method 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs,! 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flowl 
wnen  storm  overflows  bogin  to  act  J 

COST  OF— 
Limd 

Laying  oat  of  land 

Tanks 

Filten 

SLUDGE. 
Amount 

How  dealt  with 

GoRt^or 

Retam 

PRODUCK 
Crops 

Yalue 

WORKING  EXFENSESb 
Labour 

Cheroicikia 
Pumping 


rSatisfactory      ...  10 

Reporta  of  Inspectors-! 

^Unsatisfactory ...    1 


March,  1898. 

W.  Atkinson. 

No. 

200  population. 

2,000  gallons.    . 

Domestic.     12  hours'  flow. 
None. 

1  acre  20  perches. 

No. 

1  acre  20  perches. 

None. 
Do. 

Do. 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 


Do. 


Do. 


Do. 


£10. 


1895. 


1896. 


1897. 


Not  previously  dealt  with. 


Analyses 


[Above  limit 
I  Below  limit 
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ROYAL  COMMISSION  ON  SEWAGE   DISPOSAL: 


KNiVRESBOROUGH  RURAL  DISTRICT. -BILTON-ON-THE-HILL  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tradel 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time] 
allowed  for  settlement  j 

CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,] 
and  (if  the  latter)  whether  on  Dibdin's[ 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


1898. 

D.  Balfour,  C.E. 

Yes. 

130. 

7,800. 

Domestic  sewage  only, 
yards  only. 

40. 


9  acres. 

Not  underdrained. 


Surface  water  from  roofs  and  back 


8^  acres. 


One  storm  overflow. 


Construction— whether    fixed    side    weirs,!  !  p.  ^  ^j- 
leaping  weirs,  or  adjustable  valves  j  '  ^^^^^  ^®  • 


Proportion  of  flow  in  sewer  to  average  flowl 
when  storm  overflows  begin  to  act  j 

CK)ST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCK 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicab 

Pumping 


12  times. 


1895. 


1896. 


1897. 


Reports  of  insi)cctors 


(Satisfactory 


...  4 


» Unsatisfactory  ...  - 


/"Above  limit    .., 

Analyses-I 

tBelow  limit    ... 


APPENDIX. 
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KNARESBOROUGH  RURAL  DISTRICT. -BILTON  NEW  PARK  SEWAGE  WORKS. 


Appendix  4. 


Date  completed  and  brought  into  operation 

Engineer 

WTiether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Ayerage  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 


I 


; 


I 


refuse).    Is  surface  water  included  ? 
Xumber  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time  \ 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  ai^ 

Construction 

Whether  used  continuously  or  intermittently, 
and  (if  the  latter)  whether  on  Dibdin's 
method 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs,) 
leaping  weirs,  or  adjustable  valves  j 


Mr.  Harwood  Hall. 

Yes. 

329. 

33,000. 

Domestic  sewage  only  and  the  surface  water  from  roofs  and 
back  3rards  omy. 

203. 

12  acres. 

Partly  underdrained  about  3  feet  deep. 

11  acres. 


None, 
i   Do. 

Do. 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 


COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE 
Amount 

How  dealt  with 

Cost,  or 

Ketom 

PKODUCE 
Crops 

Talue 

WOKKma  EXPENSEa 

Labour 

Chemicala 
Pmnping 


Do. 


Do. 


Pronortion  of  flow  in  sewer  to  average  flow  \  •   -p. 
when  storm  overflows  begin  to  act  )  \ 


1895. 

1896. 

1897. 

■ 

1 

1 

1 

« 

1 

1 

i 

i 

1 

i 

1 

1 

I 

i 

• 

1 

1 

10 


C  Satisfactory  ., 
Keporte  of  Inspectors  -| 

(.Unsatisfactory     6 


r Above  limit  ...  I 
Analyses^ 

I  Below  limit  ...   - 
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ROYAL  COMMISSION   ON  SEWAGE   DISPOSAL 


Appendix  4. 


KNAKESBOROUGH  RURAL  DISTRICT.^FARNHAM  SEWAGE  WORKS. 


Date  completed  and  bruugbt  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 
refuse).    Is  surface  water  included  1  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time! 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 
« 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,  "j 
and  (if  the  latter)  whether  on  Dibdin'sV 
method  j 

8T0RM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether  fixed  side  weirs,) 
leaping  weirs,  or  a^ustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flow) 
wnen  storm  overflows  begin  to  act  j 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

BLUDGK 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 


1895.    (Information  not  supplied  by  Authority.) 


No. 

118  houses. 

Domestic. 
None. 

One  acre. 
No. 


None. 
Do. 

Do. 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 


Do. 


Do. 


Do. 


Pumping 


Report«^  of  In3i)ectors- 


Satisfactory 
JJnsatisfactory.. 


1895. 


1896. 


1897. 


Analyses 


["Above  limit     ... 
t Below  limit     ... 


APPEXDIX. 
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KNARE8BOROUOH  RURAL  DLSTHUT.-  OATLANDS  SEWAGE  WORKK 


Appmdix^. 


Date  compleU'd  and  brought  into  opumtion 

Engineer 

Whether  sinetioned  by  L.G.B. 

Area  and  iiopulation  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  1  J 

Xuml)er  of  water  closets  in  area  drained 

LAXD. 

Total  area 

Whether  underdrained,  and  how  ? 

Xett  area  upon  which  sewaj^e  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 


March,  1893. 
Arthur  Smithies. 
Yes. 
225. 
22,r>0(). 

Domestic  sewage  only  and  Hurface  water  from  ix)ofs  and  back 
yards  only. 


12  acres. 

Partly  underdrained  about  3  feet  deep. 

11  acres. 


I 


I 


allowed  for  settlement  j  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTEKS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently, ^ 
and  (if  the  latter)  whether  on  Dibdi  Ts !-  ! 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Constniction — whether    fixed    side    weirs,  \ 
leaping  weirs,  or  adjustable  valves  J 

l*roDortion  of  flow  in  sewer  to  average  flow') 
when  storm  overflows  begin  to  act  J 

COST  OF— 
Land 

Uying  out  of  land 

Tanks 

Kilters 

SLUDGR 
Amoant 

How  dealt  with 

CVwtjOr 

Ketam 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
I^boor 

Chemicab 

Pomping 


None. 


1895. 


1H1>«. 


189" 


Re{K>rt8  of  Insipec^rs 


Ifl^ 


...  14 


fSatisfactory 

i  Unsatisfactory ...    1 


rAlx»ve  limit    ...     1 
I  Below  limit     ...     ■ 
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ROYAL   COMMISSION   ON   SEWAGE   DISPOSAL: 


Appendix  4. 


KNARE8B0110UGH  RURAL  DISTRICT.- STARBECK  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  x>opulation  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade \  I 
refuse).    Is  surface  water  included  1  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  1 

Nett  area  uix)n  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

i 

Whether  flow  of  sewage  continuous,  or  time  ]  j 
allowed  for  settlement  j  i 

CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 


Whether  used  continuously  or  intermittently, "j 
and  (if  the  latter)  whether  on  DibdinVV  j 
method  j  i 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs,) 
leaping  weirs,  or  adjustable  valves  / 


I  ^Ir.  Harwood  Hall,  C.E. 
Yes 
567. 
56,000. 

Domestic  sewage  only.    Surface  water  fi*om  roofs  and  bark 

[yai'ds  only. 

510. 

13  acres. 

Partly  underdrained  3  feet  deep. 

13  acl-es. 


One. 
Fixed  side. 


Proportion  of  flow  in  sewer  to  average  flow!      p  ii  i  ore 
when  storm  overflows  b^gin  to  act  j  !  *  ^^ 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 


Filters 


fff^UDGK 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCK 
Crops 

Yalue 

WORKING  EXPENSED 
Labour 

Chemicals 


1 895. 


1896. 


1897. 


Pumping 

y  Satisfactory    •••      8 

Reports  of  Inspectors  \ 

J  I  nsatisfactory         2 


•\  Alwve  limit    ...    1 

Analyses!-  . 

J  Below  limit    ••• 
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Appenuix  4. 


PATELEY  BKIDGE  RURAL  DISTRICT.    PATELEY  lilUlK^E  SKWACIK  WOUKS. 


Date  completed  and  .brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  nnmber  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Xatore  of  sewage  (domestic  or  mixed  with  trade \ 
refuse).    Is  surface  water  included  t  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Xett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time^ 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

* 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin'sJ- 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether  fixed  side  weirs,  \ 
leaping  weirs,  or  aci^justable  valves  j 

ProDortion  of  flow  in  sewer  to  average  flow) 
when  storm  overflows  begin  to  act  J 

COST  OF- 
Land 

Lajring  out  of  land 

Tanks 

FUters 

SIXDOK 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 

Pumping 


{Satisfactory 
Unsatisfactory  •••  - 


H.  A.  Johnson,  The  Exchange,  Bradford. 

Yes. 

Acreage  al)Out  3,00().     Population  l»etween  2,(KX)  and  3  <KX"». 

Domestic.    Surface  water  exc'lude<l. 
Under  100. 

4  acres. 

IJetween  3  and  4  acres. 


Two. 

Alternately. 

Time  allowed  for  settlement. 

Nil. 
Do. 
Do. 


Six  l)eds. 


Intermittent. 


£000. 


^£fi,4(X). 


1895. 


1890. 


18J)7. 


SOS 


Analyse 
1 


f 


Above  limit  ... 
Below  li  ni*.   ..•  - 


1213. 
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ROYAL  COMMISSION   ON  SEWAGE   DISPOSAL: 


Appendix  4. 


PENISTONE  RURAL  DISTRICT.-CAWTHORNE,  CLAY  HALL,  SEWAGE  WORKS. 

Date  completed  and  brought  into  operation  Completed  March,  1898. 

Engineer  Under  direction  of  EsUte  Clerk  of  the  Works. 

Whether  sanctioned  by  L.G.B.  i  No. 

Area  and  population  or  number  of  houses  drained  1  48  houses. 


Not  known. 

Domestic  sewage  only.    Surface  water  included,  but  new  sewer 
eontemplatea  for  sewage  only.    To  include  35  more  houses. 

None. 


2  acras. 

Not  undei-dmined 


None. 

Do. 

Do. 


Do. 
Do. 
Do. 

Do. 
Do. 

Alternate  surface  irrigation. 


Average  daily  flow  of  sewage  in  dry  weather  ^ 

Nature  of  sewage  (domestic  or  mixed  wth  trade") 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

•TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Wliether  flow  of  sewage  continuous,  or  time ) 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Nimiber  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,! 
and  (]f  the  latter)  whether  on  DibdiVs  [ 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works  I   Storm  overflow  at  outfall  works. 

Construction—whether    fixed    side     weirs 
leapmg  weirs,  or  adjustable  valves  ' 

Pronortion  of  flow  in  sewer  to  averasre  flow! 
when  storm  overflows  begin  to  act  / 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

^Chemicals 
Pumpiitg 


} 


1 895. 


1896. 


1897. 


£2  a  year  for  supervision  of  irrigation. 


/Satisfactory    G 
"•  ••  Reports  of  Inspectors  J 

(Unsatisfactory  1 


Anal 


•  t  a         T 


yjeai 


r  Alx)ve  limit 


Below  limit 


AIM'EXDIX. 
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ROTHERHAM  RURAL  DISTRICT.-ASTON  SE\VA(iE  WORKS. 


Appendix  4. 

"■  ■>■....■». 


Date  completed  and  brought  into  operation 

Engineer 

>Vhetlier  sanctioned  by  L.G.B. 

irea  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  ?  / 

Number  of  water  closets  in  area  drained 

L\ND. 

ToUd  area 

Wliether  underdrained,  and  how  ? 

Xett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

\Micther  flow  of  sewage  continuous,  or  time  > 
allowed  for  settlement  J 

CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Numl)er  and  total  area 


Construction  i 

I 

^Vhether  used  continuously  or  intermittently, "j  ! 
and  (if  the  latter)  whether  on  Dibdin's.-  | 
method  '  i 


1893. 

O.  &  D.  Jennings. 

Partly. 

1,200  estimated  population. 

18,000  gallons  estimated. 

Domestic,  roof  and  yard  water, 
amount  of  infiltration  water. 


There  is  also  a  tonsidemble 


1  acre. 


No. 


of  an  acre. 


One.     1,500  gallons. 


Continiioiw. 


Nil. 


Nil. 


t 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs,) 
leaping  weirs,  or  adjustable  valves  / 

Proportion  of  flow  in  sewer  to  average  flow) 
^iien  storm  overflows  begin  to  act  / 

COST  OF- 
Land 

Ikying  out  of  land 

Tanks 

Filters 

aUDGE 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
CVops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 

rSatiflfac^)ry       ...    7 

Reports  of  Inspectors  \ 

l Unsatisfactory  ...  10 


Nil. 


£5  per  annum  on  a  21  years'  lease. 

Nil. 
About  £20. 

Nil. 

"    1895.  !  l^^- 


Nil. 


Nil. 


1897. 
Nil. 


Let  until  this  month  to  a  sub-tenant. 
I        with  osiers. 


Will  shortly  Ije  planted 


Nil 


Nil 


Nil. 


Analyses 


[Above  limit  ... 
i Below  limit  ... 
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ROYAL   COMMISSION   OX   SKWAOE   DISPOSAL: 


Ap]ieudix  4. 


EOTHERHAM  RURAL  DISTRICT.    SWALLOW  NEST  SEWA(;E  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weatlier 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 
refuse).    Is  surface  water  inchided  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  howl 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuoua,  or  time) 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,') 
and  (if  the  latter)  whether  on  Dibdin'sJ- 
method  J 

STORM  OVERFLOW'S. 

Number  on  line  of  sewere  and  at  outfall  works 

Construction — whether  fixed  side  weirs,) 
leaping  weirs,  or  adjustable  valves  / 

Proportion  of  flow  in  sewer  to  average  flow  | 
^vhen  storm  overflows  begin  to  act  J 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Retom 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Cliemicals 

Pumping 


1880. 

1).  Jennings. 

Yes. 

Estiniatetl  iK)pulation  1,(HK). 

Not  ascertained. 

Domestic  and  surface  water  only. 

None. 

if  acres. 

No. 

li  acres. 

2  cesspools,  which  cannot  ]>e  called  tanks. 


None. 


None. 


None. 


£'y  i>er  acre  on  a  21  years'  lease. 


Not  ascertainable. 


189."). 


None. 


1896. 


None. 


Sublet  to  a  market  gardener. 


1 


1897. 


None. 


Reix)rts  of  lnsi>ectoi*s  - 


V:    ••• .  .  : 


/'Satisfactory  •••  - 

I.  Unsatisfactory  - 

Works  admittedly  unsatisfactory.    New  scheme  in  hand. 


Analyses 


r Above  limit 
IBjjIow  limit 


APP;f:NDlX. 
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Appendix  4. 


IJOTHfEimAM  RrRAL  Dl STRICT. -WHJSTON  SEWAGE  AVORKS. 


i«te  completed  and  brought  into  operation 

EDgineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  arid  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Wliether  flow  of  sewage  continuous,  or  tiiiic  ( 
allowed  for  settlement  j 

CHEMICAL& 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Cons^uctiQa 

Whether  used  continuously  or  interniittentlv,'! 
and  (if  the  latter)  whether  on  Dibdinsv 
method  ; 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — ^whether  fixed  side  weu-s,  \ 
leaping  weirs,  or  adjustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flow) 
when  storm  overflows  begin  to  act 


1877. 

D.  Jennings. 

Yes. 

1,5(X)  estimated  population. 

Cannot  l>e  ascertained  on  account  of  the  enormous  amount  of 

[water  getting  in  out  of  the  nver  bed. 
Domestic  and  surface  water  included. 

None. 


1  acre. 

Every  20  feet. 
J  of  an  acre. 

None. 


None. 


None. 


/ 


COST  OF— 
Land 

laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCK 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 

Pumping 


Rejiorts  of  Insjiectors 


One. 

Fixetl  side  weir. 

Not  ascertainable. 

eiO  iKir  annum  on  a  21  years'  lease. 

Not  ajscertainable. 

Nil. 


Nil. 


189'). 


189(5. 


1897. 


Nil. 


Nil. 


Not     planted     until 
this  year. 


^'20  per  annum. 


£20  i>er  annum. 


£20  i)er  annum. 


...  12 


I  Unsatisfactory ,..    5 


r Above  limit 
Analyses-} 

\  Below  limit    . 


••• 
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ROYAL  COMMISSION   OX   SEWAGE   DISPOSAL 


SEl)HEK(m  KUKAL  DIHTKICT.-DENT  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  jiopulation  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 


November,  1898. 

R.  Edgar  Horsfall,  Halifax. 

Yea. 

Population  283.    Houses  drained  m. 

I,2ri0  gallons. 

Domestic  sewage  only.    No  surfaxje  water  is  included. 

Three. 

3j  acres. 

No. 

Al>out  3  acres 

Nil. 
Do. 


Whether  flow  of  sewage  continuous,  or  time)  j  y^^ 
allowed  for  settlement  ( 


CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,' 
and  (if  the  latter)  whether  on  Dibdin's 
method 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


Do. 
Do. 
Do. 

Do. 
Do. 

Do. 


1^0. 


Construction— whether    fixed    side    weirs,)     jy^ 
leaping  weirs,  or  adjustable  valves  / 


Proportion  of  flow  in  sewer  to  average  flowl 
wlien  storm  overflows  begin  to  act         *     / 

COST  OF- 

Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGK 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 

r  Satisfactory      ...    '2 

Reijorts  of  Inniiectors-? 

t Unsatisfactory   ...  - 


Do. 


£450. 
I  About  £10. 


1895. 


1896. 


1897. 


Above  limit    ..^ 
Below  limit     ..^ 


r 
• 


APPEXIHX. 
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SEn^LE  Hl'lJAL  DrSTRICT.-LONCI  PRESTON  SEWACIE  WORKS. 


appendix  4. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tiadel 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

^\Tiether  underdrained,  and  hvw] 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

>Vhether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  | 

CHEMICALS. 

Nature 

• 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,) 
and  (if  the  latter)  whether  on  Dibdin's  [ 

method  I 

^  i 

STORM  OVERFLOWS.  ! 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs,  \ 
leaping  weirs,  or  ac^ustable  valves  j 


November,  1898. 

Richaixi  Annistead,  Assoc.M.Inst.CE.,  Bingley. 

Yen. 

Apj)roxinmte  i>opulation  750. 

22,800  gallons  per  day. 

Domestic.    Partly. 

."»  acres. 

Yes.     H  inch  and  4  inch  eiirthenware  ]»iijes. 
4  acix*s. 


None. 

Do. 

Do. 


Do. 
Do. 
Do. 

Do. 
Do. 

Do. 


Pro^rtion  of  flow  in  sewer  to  average  flowl 


>po 

men  stonu  overflows  begin  to  act 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Cliemicala 

Pumping 

r  Satisfactory     ...    H 

Re|)orts  of  Inspectors  -j 

';  I  Unsatisfactory' 


Do. 
I>o. 

Do. 


£750. 

Estimated  cost  £«0H. 


1H9.K 


1W)6. 


1897. 


No  cropH. 


Analvf*es- 


Al)ove  limit 
Ik'low  limit 


1213. 
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ROYAL   COMMISSION  ON   SEWAGE   DISPOSAL: 


A}iti«ti«Hx  4» 


SETTLE  RUKAL  DLSTRICT.- N  EWBY  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewa^  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuovs,  or  time  \ 
allowed  for  settlement  *  j 

CHEMICALS.  i 

Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intemiittently,"! 
and  (if  the  latter)  whether  on  Dibdin'sj- 
method  J 


December,  1897. 

T.  A.  Foxcroft,  Surveyor  to  the  Settle  R.D.  Council. 

Yes. 

Approximate  population,  100. 

3,000. 

Domestic.    Partly. 
3  acres  3  roods  > 

No. 

3  acras  3  roods. 

One.    6x4. 


None. 

Do. 

Do. 

Do. 
Do. 

Do. 


STORM  OVERFLOWS.  | 

Number  on  line  of  sewers  and  at  outfall  works     Do. 


Construction — whether    fixed    side    weirs,! 
leaping  weirs^  ov  adjustable  valves  '  j 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  j 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Gost^or 

Return 

PRODUCK 
Crops 

Value 

WORKING  EXPENSBS. 
Labour 

Chemicals 
Pumpinic 

{'Satisfactory     ...  7 
Unsatisfactory...  - 


Do. 


Do. 


Leased  for  21  years  from    21st  September,  1897,  at  rent 

£3  per  annum. 
£15. 

£6. 

None. 


1895. 


1896 


1897. 


Nil, 


Nil. 


Nil. 


Ana.yses 


Above  limit 
,  Below  limit 


APPENDIX. 
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Appendix  4. 


SETTLE  RURAL  DISTRICT.— CLAPHAM  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer  * 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  ditdneil 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  ?  j 

Nunil>er  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity  1 

I 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time  | 
allowed  for  settlement  J 

CHBIICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,  ^ 
and  (if  the  latter)  whether  on  Dibdin's 
method  I 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Constraction — whether    fixed    side    weirs,! 
leaping  weirs,  or  adjustable  valves  J 

ProDortion  of  flow  in  sewer  to  average  flowl 
when  storm  overflows  bogin  to  act  j 

a)ST  OP- 
Land 

Uying  out  of  land 

Tanks 

FOten 

SLUDGK 
Amount 

How  dealt  with 

Coet^or 

Return 

PRODUCE 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 

fomping 


November,  1898. 

Richard  Armistead,  AssocMJuntCE.,  Bingley. 

Y^es. 

Approximate  population  280. 

8,400. 

Domestic.    Partly. 


2  acres. 

No. 

1^  acres. 

None. 
Do. 

Do. 

Do. 

Do. 
Do. 

Do. 
Do. 

Do. 


Do. 
Do. 

Do. 


£300. 
£224. 


Reports  of  Inspectors 


rSatisf actor}'      ...    7 
I,  Unsatisfactory ...    - 


1895. 


1896. 


1897 


Not  yet  let. 


Nil. 


r Above  limit     ... 

Analyse?*-! 

t Below  limit     ... 


1213 
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ROYAL   COMMISSION   0\   SEWAGE    DISPOSAL: 


Appendix  4. 


SETTLE  KURAL  DISTRICT.-^HIOH  HENTHAM  SEWAGE  WORKS. 


Date  completed  and  brought  injto  operation 
Engineer 

AVhether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tradel 
retuse).    Is  surface  water  included  ?  j 

Numl)er  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Wietlier  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  ] 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Numl»er  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on   Dibdin's  [  i 
method  I  1 

STORM  OA'ERFLOWS.  j 

Number  on  line  of  sewers  and  at  outfall  works  ! 

Construction— whether    fixed    side     weirs,!  ! 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flowl  ! 
when  storm  overflows  begin  to  act  j 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE 
Crops 

Value 

WORKING  EXPENSFii 
Labour 

Chemicals 


Pumping 


Reix)rts  of  Inspectors 


j'Satisfa<*tory       ...  \-2 
I  T^nsatisfactory  . . 


1882. 

Edward  Frith,  Bakewell. 

Yes. 


5  acres  3  roods  9    erches 
No. 


T)  acres. 


•  I 


£],18(J. 

£40  exijended  in  1898. 


1895. 


1896. 


1897. 


Broad  irrigation. 


Grass  let  for  £15  per  annum. 


[' Al>ove  limit   . 

Analyses-! 

t  Below  limit  . 


APPENDIX. 
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Appemlix  4. 


SETTLE  RURAL  DISTRICT.- LOW  BENTHAM  SEWAGE  WORKS 


Date  completed  and  brought  into  operation 

Engineer 

\Miether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 


refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  undelrdrained,  and  how  ? 

Nett  area  upon  which  wewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Tsed  all  together,  or  in  series 

Whether  flow  of  sewage  continuous^  or  time  I 
allowed  for  settlement  ^ 

•CHE^IICALS. 
Nature 

Quantity 

How  added 

FIJ.TERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,"! 
and  (if  the  latter)  whether  on  Dibdin'sV 
method  J 

iiTOKM  OVERFLOW'S. 

Number  on  line  of  sewers  and  at  outfall  works 

Constraction — whether  fixed  side  weirs,! 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  stonn  overflows  begin  to  act  j 


1  1882. 
F^ward  Frith. 
Yes. 

Approximate  iwpulation  596. 
20,000. 

Domestic,  mixed  with  silk  washings. 


Yes 


1  acre  3  ixkkIs  14  perches. 

No. 

1  acre  2  roods. 


LUST  OF- 

Ijind 

£120. 

Laymg  out  of  land 

Laid  out  in  1898  only  at  a  cost  of  100/ 

Tanks 

Filters 

.... 

SLUDGE. 

1895.             1                 lHJi6. 

» 

Amount 

How  dealt  with 

Cost,  or 

Ketum 

i'RODUCR 

(}iopB 

Value 

FORKING  ESPENSES. 

Labour 

• 

tliemicala 

Fiunping 

1 
• 

Heports  of  Iiwpeclors 

[  Satisfactory 
'^bUnsatisfactory 

..  11 
...   2 

Analyses 

1897 


Planted  with  osiers 
in  1808. 


2x.  6ff.  per  week. 


rAlKJve  limit 
I  Below  limit 
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Appendix  4. 


SETTLE  RUKAL  DISTRICT.-INGLETON  SEWAGE  AVOHKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  7 

Nctt  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  se%vage  continuous,  or  time) 
allowed  for  settlement  J 

CHEMICALS. 
Nature 

Q)iantity 

How  added 

FILTERS. 

Numlier  and  total  area 

Construction 


1881. 

Wm.  Goldsworth,  Prescot,  Lancashire. 

Approximate  iiopulation,  1,033. 

40,000. 

Domestic  and  refuse  from  tannery.    Ye?*. 


3  acres  and  35  perches. 

No. 

3  acres. 


None. 

Do. 

Do. 

Do. 
Do. 


Whether  used  continuoa«»ly  or  intermittently, )      jy 
and  (if  the  latter)  whether  on  Dibdin'sj-  * 

method  J  i 

STORM  OVERFLOWS. 

Number  on  line  of  sewera  and  at  outfall  works  •   ^^' 


Construction — whether    fixed    side    weirs,! 
leaping  %\eirs,  or  adjustable  valves  / 

Proportion  of  flow  in  sewer  to  average  flo\v\ 
wnen  storm  overflows  begin  to  act  j 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

BLUDGK 
Amount 

How  dealt  with 

Cost,  or 

Return ' 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemics^s 


r  Satisfactory      ...  14 

Report^  of  Inspectors-. 

(.Unsatisfactory ...    1 


Do. 


Do. 


j    £280. 

!    Laid  out  in  1898  at  a  coftt  of  £100. 


1895. 


lHi»(K 


1897 


Broad  irrigation. 


Grass  let  at  £10  10s.  per  annum. 


Analyses 


r  Above  limit    ., 
I  Below  limit     . 


APPENDIX. 
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SKIProN  RITUAL  DlSTRICT.-CUllORAVE  SKWAGE  WORKS. 


Appendix  4. 


1 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

^rea  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade \ 
refuse).     Is  surface  water  included  ?  J 

Komber  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  liow  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time  "J 
allowed  for  settlement  j 

Nature 
Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently/ 
and  (if  the  latter)  whether  on  Dibdin*s 
method 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs,) 
leaping  weirs,  or  adjustable  valves  J 

Pronortion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  b^n  to  act  J 

COST  OF- 

Land 

Laying  oat  of  land 

Tanks 

Filters 

SLUDGE 
Amount 

How  dealt  with 

Cowt,  or 

Return 

PRODUCE 

Ci-oiis 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 

r Satisfactory  ...  24 

lleport*)  of  InnpectOTH  4 

I  Unsatisfactory   — 


1894. 

Yes. 
2,540  acres. 

Domestic. 


4  acres. 


IiTigation. 


None. 
Do. 

Do. 

i    Do. 

'-   Do. 

Do. 

Do. 
Do. 

Do. 


Do. 


Do. 


Do. 


(information  not  supplied  by  Authority.) 


Population  (1891)  l,529<x 


1895. 


1896. 


1897. 


(harden  Pro<luce. 


Garden  Produce. 


Garden  Pix)duce. 


•■Analyses-j 


r Above  limit  ..• 
Below  limit  ... 


t 
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ROYAL   COMMISSION   ON   SEWAGE    DISPOSAL: 


Appendix  4. 


SKirrOX  KUKAL  DLSTKICT.-GLUSBURN  SEWA(4E  WORKS. 


Date  completed  anc^  brought  into  operation 
Engineer 

Whether  sanctionea  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  ouiiy  flow  of  sewage  in  dry  weather 

Natm-e  of  sewage  (domestic  or  mixed  with  trade! 
refuse).     Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently  1 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  J 

STORM  OVERFLOWS. 

Number  on  Ime  of  sewers  and  at'outfall  works 

Construction— whether  fixed  side  weirs,) 
leaping  weirs,  or  adjustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flow) 
when  storm  overflows  b^n  to  act  j 

COST  ^)F— 
Land 

Laying  out  of  land 

Tanks 

Filters  , 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCK 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

I 

Chemicals 

Pumping  I 


1  mii. 

^'e.s. 

l,r):2r)  acres. 

Domestic. 


(Infonnation  not  supplied  )»y  Authority.)" 


Population  (1891)  1,942. 


T)  acres. 


LD.F. 


None. 
I><». 

Do. 


Do. 
Do. 
Do. 

Do. 
!)(». 

J)o. 

One  at  outfall  workn. 
Ad»just-able  valve. 


1895. 


189(;. 


1897 


I  )ome.stic  vegetables. 


Reports  of  Ins|)ectors  - 


13 


r  Satisfactory     ... 

I.  Unsatisfactory       30 


Aiialvse.s 


^  Above  limit 
I  l"5elow  limit 


'    APPENDIX. 
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SKIPTON  RURAL  DISTRICT.-THORNTON-IN-CRAVEN  SEWAGE  WORKS. 


Appendix  4. 


Bite  completed  and  Ixooght  into  operation 


melte  nnctioned  by  L.G.B. 

Ana  and  population  or  nnmber  of  faooBes  drained 

Avenge  daily  flow  of  sewage  in  diy  weather 

Natoie  of  sewage  (d<»ne8tic  or  mixed  with  trade\ 
nfoseX    Is  sorf aoe  water  included  f  J 

Komber  of  water  closets  in  area  drained 

LAIH). 

Tbtalarea 

Whfltheriiiiderdrained,  andhowf 

Nettarea  apon  which  sewage  can  be  treated 

TANK& 

Nomber  and  total  capacity 

Used  all  together,.or  in  series 

Whether  flow  of  sewage  continuonsi  or  timel 
allowed  for  settleimeiiit  j 

CHEMIOALS.  * 
Nature 

Quaotaty 

Howadded 

FILTBBa 

Noaber  and  total  area 


Whether  used  oontiBaously  or  intermittently 
and  (if  the  latter)  whether  on  •  Dibdin^s 
method 


'} 


^rORM  OVERFLOWS. 

Nmnber  on  line  of  sewers  and  at  outfall  works 

Coostniction — whether    fixed    side    weirs,  \ 
leapiiig  weirSi  or  adjustable  valves  J 

Ftoporlioa  of  flow  in  sewer  to  average  fiow\ 
wim  storm  overflows  begin  to  act  j 

a«r  OF- 

Lud 


•         • 


l4yiiV<Mitof  kad 

Tttka 

FOtan 

MUDOK 


fiMrdsalft 
Cosher 


ntODUCBL 
Gkaps 


WORKDKa  ESUXNBEBL 


Pamph^ 


Reports  of  Inspecters 


mk 


1896. 

Yes.    . 

87  houses. 

Domestic. 


rSatisfactory       ...  23 
iUasatisfactory   ...    1 


One  acre. 

iacre.    LD.F. 

None/ 
Do. 

Da 


^  • 


Do. 
Do. 
Do. 

Da 
Do. 

Do. 


Da 
Da 

Da 


188&. 


(Information  not  supplied  by  Authority.) 


ii..  •   J '.  *   ' ' 


I  ( 


:  -i 


^       I    - 


fji 


»*  ■- 


r'j" 


J  ».•-.' 


I  .  :...  A 


I . .  i 


r'    i 


1886. 


_    I  •. .  .  •  i    '(r- 

1897.  ' 


ii'.iii^d 


•»4  »••  » 


* 


TAbove  limit    «m  • 
Analyses^ 

iBelow  limit    ...  - 


n 
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ROYAL  COMMISSION  0»  SSV^E  DISPOSAL: 


Appendix  4. 


TiDCASTER  RURAL  DiSTRICT.-SHERBURN  SEWAGE  WORKS. 


Date  comptet^  an  J  brought  into  ©peratkn 
Engineer 

Whether  sanctioned  by  L.G.B. 
Area  and  population  or  number  of  houses  drained 
Average  daily  flow  of  sewage  in  dry  weather 
Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 


I 


Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated        1  acres. 
TANKS. 

Number  and  total  capacity  None. 

Used  aU  together,  or  in  series  Do. 


About  25  years  ago.|  ...m 

Mr.  George  Morley, 

Yes. 

About  251  houses,  u  Population  about  1,250. 

About  3,765  gallons  per  day; 

Domestic    Surface  water  from  yards  only. 
About  6  W.C. 

7  acres  of  land. 

Yes.    Land  tiles  3  inches. 


Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

€HEMICAL& 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intennitteiitly.l 
and  (if  the  latter)  whether  on  Dibdin's 
method 

fiTORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether    fixed    side    weirs, 
leaping  weirs,  or  a4justable  valves 


Flowing'On  land  daily,  and  filters  through  the  soiL 

% 

None. 

Do 

Do 


Do. 


Not  on^Dibdin's  method. 


} 


None. 


ProDortion  of  flow  in  sewer  to  average  flowl       au    x        i.i.»-j  *i.         j»  i.  ^        ' 

wlen  storm  overflows  begin  to  act  )\    ^^^^  .o»P-thi^  more  se^g?  .than  or^uaof .  wfe^  ye^t., .  , 


COST  or-- 

Land 

Laying  out  of  land 

Tanks 

Filters 

45LUDGR    ' 
Amount 

How  dealt  with 

Cost,  or 

Return 

produce: 

Crops 

Value 

WORKING  EXPBNSE& 
Labour 

Chemicab 

Pomping 


I J 


•'■'f 


Land  leased  f6r  80  yeitrs,  at  £21  a  year. 


i.-    i 


1895. 


1886. 


1897. 


No  record'k^/' 
On  the  laaad  only. 
No  account  kefiL 
Do.   * 


Rhubarb. 


•    '  4 


No  account  kept. 


I   1.1 


LV 


•  •  •  t J 


*  '*^'  r Satisfactory 

Reports  ..of  (nspectot's  j 

I  Unsatisfactory  ...  - 


Present  tenant  works 
the  land  and  pays 
the  reiit  f <lilr  use  ot 
land,  £21  a  year;. 


TAbove  limit  ... 
Analyses*! 

iBelow  limit  ... 


APPENDIX.        I 
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I  Appendix  4. 


WAKEFIELD  RURAL  DISTRICT.- SM ALLEY  filGHT  SEWAGE  WORKS, 


Date  ooinpleted  afid  brought  into  operataoiA 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  booses  drained 

Avenge  daily  flow  of  sewage  in  dry  weather 

Natnre  of  sewage  (domestic  or  mixed  with  trade  1 
refuse).    Is  surface  water  included  f  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

Cii£MICALa 
Nature 

Qitaatity 

How  added 

flLTEUS. 

Number  and  tuuU  area 


Construction 


.    ^rleyinl886. 

'   Frwik  Massie,  AssocMJnst.C.E„  Wakefield.' 

Yes." 

1,885  acres.    8,000  population  (estimated.) 
No  record.    Probably  160,000  gallons. 

Domestic.    No. 

Comparatively  few.    No  exact  record. 

31  acres  3  roods  15  perches,  of  which  15  acres  is  sub-iet  to  a 

farmer. 
Only  partially  by  trunk  subsoil  drains* 

12  acres  are  at  present  available,  but  this  can'be  increased  to 
24  acxes  when  necessary. 

4 

None. 
Do. 


Do. 

Do. 
Do. 
Do. 

Do. 
Do. 


Whether  used  continuously  or  intermittently, "j  . 
and  (if  the  latter)  wheUier  on  Dibdins^^ 
method 


■] 


Do. 


STORM  OVERFLOWa 

Number  on  line  of  sewers  and  at  outfall  works 


Two. 

Fixed  side  weirs. 


Construction— whether    fixed    M<$    weirs,  ^  j   Fi 
leaping  weirs,  or  a4justable  valves  J  . 

Pft>nortion  of  flow  in  sewer  to  average  flow^  |    ^q  record, 
wnen  storm  overflows  begin  to  act  j 


OOOTOF- 
Land 

liyiog  out  of  had 

Tuikt 

FOten 

8LUD0S. 

Anoimt  « 

How  dealt  with 

Cost^or 

BetOYO 

ntODUCE;    -^ 
Crops 

Value 

WOHlONa  EXPENSE& 
labottr 

Chemieak 

Pompuig 


£5,965  U.  lid, 

(15  acres  only)  £1,484  7#.  Id 


1895. 


1896. 


1897. 


Rye  grass,  oats,  and 

mangolds. 

£892. 


•^  " 


£95. 


Rye  grass,  wheat,  and 

maiigolds. 

£77. 


£87. 


lUepofts  of  fittpeotors 


«  fSatisfactory   ...  9 


I  Unsatisfactory 


{Above  limit ..»  1 
Below  limit  ...    - 


1213. 


r2 
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Appendix  4* 


WAKEFIELD  RURAL  DISTRIOT.-SHITLINGTON  SEWAGE  WORKS' 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 


Early  in  1897. 

Frank  Massie,  AssocM.InstC.E.,  Wakefield. 

Yes. 

600  acres.    2,500  population. 


No  exact  record.    Probably  50,000  gallons: 

Nature  of  sewage  (domestic  or  mixed  with  tradel 
refuse).    Is  surface  water  included  f  j  |   Domestic.    Surface  water  is  excluded  as  far  as  possibla. 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  f 

Nett  aiea  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 


CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERa 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin's  \ 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


I 


} 


(Construction— whether    fixed    side    weirs, 
leaping  weirs,  or  a4)ustable  valves 

Proportion  of  flow  in  sewer  to  average  ilow\ 
when  storm  overflows  begin  to  act 


/ 


COST  OF-^ 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE 
Amount 

How  dealt  witii 

(3o8t|Or 

Return 

PRODUCR 
Crops 

TaluB 

WORKING  EXPENSE& 
Labour 

•  • 

-    Chemicals 
Pumping 


Reports  of  Inspectors 


[Satisfactory 

I  Unsatisfactory... 


11 
I 


Very  few. 

6  acres  2  roods  5  perches. 
Yes.    By  subsoil  drains. 
5  acres  7  perches. 

None. 
Do. 

Do. 

Do. 
Do. 
Do 

Do. 
Do. 

Do. 


Two.      i  n 

Fixed  side  weirs. 
No  record. 

£1,100. 

No  exact  record' 

None. 

Do. 


t  i 


4 


«,-  * 


.'  * 


K     1 


1895. 


1896. 


1897. 


Non& 


'  '-> 


%     .. 


r^  *   v> 


'A- 


Bye  grass  and  oats. 


•I 


7 


£38 


■'7 


/Above  limit 
Analyses^ 

*    (Below limit 


APPENDIX. 
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Appendix  4. 


Date  completed  and  brought  into  operation 

£iigiiieer 

Whether  sanctioned  by  L.OJBL 

Azea  and  population  or  number  of  honaes  drained 

Average  daily  flow  of  sewage  in  dry  weftther 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refose).    Is  sornce  water  inchided  f  J 

Nmnber  of  water  doaets  in  area  drained 

LAND. 

Total  area 

Whether  nnderdrained,  and  howt 

Nett  area  upon  which  sewage  can  be  treated 

TANSB. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuoias^  or  time*^ 
allowed  for  settlement  J 


A.  E.  Preston,  Bradford. 

1,373  acres.    2,000  population.    468  houses. 


GHEMICAL& 
Nature 

Quantity 

How  added 

nLTEB& 

Number  and  total 

Construction 


Whether  used  oontinuoualy  or  intarnuttently,) 
and  (if  the  ktter)  whether  on  Dibdin^s}- 
method  J 

flTORM  OYBBFLOWSw 

Number  on  line  of  sewers  and  alotttCiJl  works 

Constructioii— whether  fixed  side  weirs,  1 
leaping  weirs^  or  a^iustaUe  ttltes  / 

Proportion  of  flow  in  sewer  to  average  tow\ 
when  storm  oyeiflows  begin  to  aeft  / 

COST  OF— 
Land 

Laying  oat  of  land 

Tanks 

Filters 

SLUDGK 
"*     Amount 

How  dealt  wiih 

Oost^cr 

^^  » - 
xienini 

FBODUCK 
Crops 

Tate 


WO&KINO 
Labour 


About  36. 

2&i  acres. 

Yes.    Sanitary  pipes. 

20  acres. 

None.. 
Do. 

Do. 

Do, 
Do. 
Do. 

Do. 
Da 

Do. 


One  on  line  of  sewer^ 
Fixed  weir. 


Rented,  £66  per  yelur« 
Not  known. 


1896. 


1896. 


•  ft  * 


I- 


•f 
•? 

; 


'!\M  ( 


7 


•    1  .«■   » J 


-;    .;  \i:v^\  i 


i-r.st.l 


J  J 


I  j 


'..i 


»*    twm 


1897. 


»  t 


I  p  t      |i   »i  -mr^fmrnm^^ 


<l  4  i 


:r 


y 


f.'::i-.i 


I  ^it** 


f.>    ')  II. 


.    I 


rSatisfactory  •••  6 

Beports  of  Inspectors  ] 

I,  Unsatisfactory    2 


Analyse? 


I'Abo 


re  limit  ... 


l.Belo<v  limit  .. 


1213. 
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ROYAL   COMMISSION   ON   SEWAGE  DISPOSAL: 


Appendix  4. 


WHARFEDALE  RURAL  DISTRICT.— ESHOLT  SEWAGE  WORKS. 


Date  completed  and  brought  into  operatimi  ' 

Engineer 

Whether  sanctioned  by  L.G.R 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tradel 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  dramed 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added  ' 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,! 
and  (if  the  latter)  whether  on  Dibdin^s  [ 
method  J 

STORM  OVERFLOWa 

Number  on  line  of  sewers  and  at  out^l  works 

Construction— whether  fixed  side  weirs,  V 
leaping  weirs,  or  a4justable  valyes  / 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  j 

4  OST  OF— 
Land 

Laying  oat  of  land 

Tanks 

imen        


l£id8. 


(Information  not  supplied  by  Aitthority.) 


Yes. 

691  acres.    305  popcQation. 

Domestic     Yes. 


2  acres. 
LD.F. 
i  acres 

None. 
Do. 

Do. 

Do. 
Do. 
Do! 

Do. 
Do. 

Do. 


.    n 


Do. 
Do. 

Do. 


-.SyLCDOEr 

Amount 

How  dealt  with 

Cost^or 

Return 

I'RODUCB 
Crops 

Value 

W  URKINQ  EXPENSB& 
liabour 

Chemicals 

Pumping 


1895. 


>*^— ^ 


Qarden  produce. 


Repor^B  f)i  Iiw^ectors 


...  13 


^•Satisfactory 

I  Unsatisfactory   — 


I    » < 


'f 


1896. 


1897. 


'ifii'-;i-i} 


:     i    ,; 


* . »/, 


t  • 


Aitalyses 


(Ahem  iifidit  •••  * 
I  Below  limit  ...  - 


▲PfiEKIUX. 


117   . 


CHEMICAL  PRECIPITATION  OR  SETTLEMENT. 

ARDSLEY  URBAN  DISTRKDT.-WOMBWELL  ROAD  SEWAGE  WORKS. 


Appen 


^^^ 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.GJB. 

Area  and  population  or  nwnber  of  honaee  drained 

ATerage  daily  flow  ol  aewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
ref QseX    Is  sorf ace  water  indnded  f  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  ana 

Whether  nnderdndned,  and  bow  f 

Nett  area  upon  which  sewage  can  be  treated 

TANKa 

Knmber  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuoost  or  time*^ 
allowed  for  settlement  J 

CHEMICALa 
Nature 

Qoantlty 

How  added 

FILTEB& 

Number  and  total  area 

Ckmstradaon 

Whether  used  eontinnoody  or  intermittentlv,1 
and  (if  the  latter)  whether  on  Dibdin\}- 
method  J 

&rORM  OTERFLOWa 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs,\ 
kapiqg  weirs,  or  adjustable  calves  J 

Ptoportion  of  flow  in  sewer  to  average  fiow\ 
when  storm  overflows  b^gin  to  act  J 

008TOF--- 
laod 

out  of  land 


12th  June,  1895. 

Mr.  T.  S.  McCallum,  Mandiester;  - 

No  (paid  for  out  of  current  rates). 

About  20  houses. 

About  800  gallons. 

Domestic.    Yes. 


600  square  yards. 

No. 

None,  unless  pumped. 

1  tank,  4  feet  X  4  feet  x  6  feet  3  inches  deep.    626  gallons. 


Continuous. 


Alumino-ferric  at  present. 


Basket  in  inlet  channel. 


No  filter  afpresent 


>  t    • 


None. 


>.-. 


. .  i  I 


Taab 
Kheif 

•8WiK5R   '—     -       

Amount  

Uow  deah  wilk 

Cofit^or 

fietun 

JIIODUCE. 
Crops 

Vahie 

nrORKIKG  £XF£NSEEl 
Labour 

Chemicals 

Pomping 

/Sads&ctory      ...  3 

BepMB  of  Inspectors  \ 

.    lUnsatisfactory  ...  2 


About  £20. 


1805 


'< 


-»■ 


1896. 


1897. 


About  3  tons*. 
Put  on  land  adioining. 


:>"  *.r 


;.  \  < 


^  d&5^peryear. 


1  ton  per  year.  £2  15f. 


r Above  limit  4m  \ 
Analyses'l 

iBelowJimit  -^.! 
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KOYAI,  COMMISSION  ON  SEWAOE  DISPOSAL: 


— » 


Appendix  ^^ 


ECCLESHILL  URBAN  DISTRIOT.-GREENGATES  SEWAGE  WORKS. 

(Information  not  supplied  by  Authority.) 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tradel 
refuse).    Is  surface  water  included  f  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  howt 

Nett  area  upon  which  sewage  can  be  treated 

TANEB. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time^ 
allowed  for  settlement  J 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,"! 
and  (if  the  latter)  whether  on  Dibdinsj- 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,! 
leaping  weirs,  or  a4justable  Talves  / 

^Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act 


1890. 

Yes. 

566  houses. 


Mixed  with  trade  waste. 


4  tanks.    86,351  gallons. 


Continuous. 


Alumino*ferric. 


.':»■' 


; 


,  *  ■  -  •» 


' '/  ■  ■  fit 


I   ..: 


:  * 


■r  .    ■•■ 


One  at  outfeJl  works. 


xCOST  OF-' 
Land 


Laying  out  of  land 
Tanks 


f.      vv       _-> 


Filters 


iSLUDGE.   '"  "^ 

Amount 

How  dealt  with 

Oott^or 

Setuni 

PRODUCE. 
Crops 

Value 

W'?&KINQ  EXFENSE& 
Labour 

Chemicals 


1895. 


1896. 


1897. 


liiiV  ^U&t: 


.a 


P'r;'  f« » 


r  •     ^ 


KA  .<•    A  WW. 


.<        ,i 


.^1       -.l»»«< 


f^-sfirj-v 


T^gpo^t^  )f  Inspectors 


Satisfactory  ...    'J 
.Unsatisfactory  29 


An-tvlyues 


r Above  limits 
iBelow  limit  - 


APPENDIX. 
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EMLEY  URBAN  DISTRICT.-THORNCLIFFE  LANE  SEWAGE  WORKS. 


ApiHsndix  4. 


(Precipitating).    2  tanks. 
Together. 

Continuoas. 

Alum.-ferric. 
As  required. 
Tablet  in  Chambers. 

Nil. 


Date  completed  and  brought  into  operation 

£ngiQeer 

Wliether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  7 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICAL& 
Nature 

< 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction  ! 

Whether  used  continuously  or  intermittently,  \  \ 
and  (if  the  latter)  whether  on  Dibdin'sV  | 

method  J  I 

1 

STORM  OVERFLOWS.  I 

&'mnber  on  line  of  sewers  and  at  outfall  works     ^"®- 

Construction— whether    fixed    side    weirs,!      Side  weir, 
leaping  weirs,  or  a4ju8table  valves  /  , 

Pronortion  of  flow  in  sewer  to  average  flow'i      Not  calculated, 
wnen  storm  overflows  begin  to  act  J 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE 

Amount  ^ 

How  dealt  with 

Cost,  or 

Return 

PRODUCJE. 
Crops 

Value 

WORKINO  EXPENSES.  * 
Labour 

Chemicab 

Pamping 


In  use  about  3  years.  . 

Mr.  Sam  Shaw  prepared  the  plans  for  the  tanks. 

No. 

About  66  houses.    Population  27o. 

Not  calculated. 

Domestic.    Yes. 

None. 


Capacity  not  calculated. 


1895. 


1896. 


1897. 


Put  on  to  the  land. 


Put  on  to  the  land.  ^  Put  on  to  the  land. 

I 


Not  calculated  separately.    Done  in  surveyors  time.    Thi.s  is 
"  included  in  Smith's  quarry  exiiease. 


■ 

I 


rSatirtfaclor}' 

Reports  of  Inspectors  \ 

tUnJWtisfactory  .. 

1213. 


4 
1 


Analyses 


Alwve  limit 


i  Below  limit 


S 
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ROYAL   COMMISSIOX   OX   SEWAGE   DISPOSAL: 


Aj^pendix  4. 


GOLCAR  URBAN  DISTRICT.-APPLEYARD  SEWAGE  WORKS. 


Uate  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  1  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  I 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 

Nature 

Qttsntity 
How  added 

PILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,"! 
and  (if  the  latter)  whether  on  Dibdin's  j- 
method  j 

STORM  OVERFLOWS.  j 

Number  on  line  of  sewers  and  at  outfall  works 


} 


Construction— whether    fixed    side    weirs, 
leaping  weirs,  or  acljustable  valves 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  b^n  to  act  j 

COST  OF- 
Land 

Laying  oat  of  land 

Tanks 

Filten 

^LUDGR 

Amount 

> 

How  dealt  with 

Cottyor 

Return 

I^RODUCR 
Crops 

Value 

WORKING  EXPENSES. 
Labour 


Ch 


Pumping 


^Satisfactory 
Beports  of  Inspectors.-! 

I  Unsatisfactory...  11 


Surface  water  included* 


About  17  years  ago. 

John  Hanson  &  Co. 

Yes. 

917  houses  drained. 

Varies  very  much. 

Mixed  with  trade  refuse. 

42. 

No  land  treatment. 

*      ■ 

Do. 
Do. 

3  tanks.    30  feet  x  24  feet,  3  feet  6  inches  deep. 
All  together. 

Continuous 

Alumino-ferric  and  lime. 
2  cwts.  each  per  day. 
Automatic  machine. 

1  filter. 
Natural. 


I     ; 


Continuously. 


Two  at  outfall  works. 


Side  weirs. 


Cannot  say. 


1895. 


1896. 


1897. 


20  tons  per  week. 
Taken  by  farmers. 


••• 


25f .  per  week 
88.  per  day. 
Gravitation. 


r Above  limit  ••• 
Analyses*! 

IBelow  limit  ••.  2 


APPENDIX. 
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GUISELEY  URBAN  DISTKICT.-GUISELEY  SEWAGE  WORKS. 


L»te  completed  and  brought  into  operation 
Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  clrr.in-l 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  1 
refuse).    Is  surface  water  included  1  j 

Number  of  water  closets  in  area  dmined 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 


July,  1888. 

Preston  &:  Johnson,  Bradford. 

Yes. 

Population  4,800.    Area  1,554  acres. 

270,000  gallons. 

All  sewage,  domestic  and  trade.    No. 


Appeiulix  4. 


4  acres. 

j    Yes.    Land  tiles  liid  5  yards  apart  and  1  yard  deep 
1  acre. 

» 

I    Eleven.      1    reception,    6    precipitation  =  344,000    gallons ; 
'       1  aerating  =  170,000  gallons ;  3  mud  tanks. 
All  used  together. 


Whether  flow  of  sewage  continuous,  or  timcl      n     .- 
allowed  for  settlement  j      Continuous. 


CHEMICALS. 
Nature 

Quantity 

How  added 

HLTERa 

Number  and  total  area 


Alumino-ferric. 

Average,  2  tons  per  week. 

Slabs  placed  in  channel  and  sewage  dissolves  it. 


Construction 

Whether  used  continuously  or  intermittently,  i 
and  (if  the  latter)  whether  on  Dibdin's } 
method  J 


I 


None.    Plans  are  now  in  hand  for  providing  filters  to  be 
worked  on  Dibdin's  method. 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works  i    i  at  outfall  works. 

Construction— whether    fixed    side    weirs,  \  I     ,.         . 
leaping  weirs,  or  adjustable  valves  J  !   Eixed  side  weirs,  unmovahle. 

ProDortion  of  flow  in  sewer  to  average  flow^l  I 


)r)c   ^^  , 

when  storm  overflov/s  begin  to  act  ^  / 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 


SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Cbmicals 

Imping 


£1,600. 


J 


£1,900. 


1895. 


1896. 


500  loads. 


600  loads. 


1897. 


800  loads. 


1 
We  give  4c?.  per  load  to  anyone  fetching  it. 


6 


rSatisfactorj' .. 
Reports  of  Inspectors  -[ 

I  Unsatisfactory  18 


Analyses 


Above  limit  - 
.Below  limit  a 


1213. 


s2 
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ROYAL  COMMISSION   ON  SfeWAGE   DISPOSAL: 


A))pendi.\  4. 


HALIFAX  COUNTY  BOKOUGH.-SALTERHEBBLE  SEWAGE  WORKS. 

(Information  not  supplied  by  Authority.) 

I    1869. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  di-ained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 
Nett  area  upon  which  sewage  can  be  treated 
TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently 
and  (if  the  latter)  whether  on  Dibdin's 
method 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


8,209  acres.    Population  (1891),  a3,109. 
Mixed  with  trade  refuse.        Yes. 


None. 

Do. 

Do. 

1 1  tanks.    314,260  gallons. 
2  sets  worked  alternately. 

Continuous. 
Alumino-femc. 

Put  into  channel. 


None. 

Do. 

Do. 


} 


Construction— whetlier    fixed    side    weirs 
leapmg  weirs,  or  adjustable  valves 

Proportion  of  flow  in  sewer  to  average  flowl 
when  storm  overflows  begin  to  act  | 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filten 

KLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 

Crops 

Value 

WORKING  EXPENSES. 
LaboiLT 

Chemic'ils 
PumpiuT 

[Satisfactory      ...    - 
HejKjrts  r   IcBpector.s-j 

'Unsatiafactcry...  26 


Several  on  line  of  sewei-s.    2  at  outfall  works. 
Various  kinds.    Some  fixed,  some  moveable. 


189-). 


189C. 


Carted  away  by  farmei-s. 


1897. 
40  tons  a  week. 


None. 


None. 


None. 


Analyses - 


Above  limit 
.Below  limit 


APPENDIX. 
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HIPPERHOLME  URBAN  DISTRICT.- BAILIFF  E  BRIDGE  WEST  SEWAGE  WORKS. 

Date  completed  and  brought  into  operation  !  Early  in  1879. 

Richard  Horsfall,  Halifax. 


Appendix  4 


Engineer 

"WTiether  sanctioned  by  L.G.B. 

irea  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 


Yes. 

About  9CX)  acres.    Population  about  2,675. 

About  90,000  gallons. 

Only  one  small  tannery  in  addition  to  sewage.    Yes. 

176  to  houses  with  closets. 

6,352  yards. 


None. 

6.    36  feet  x  14  feet,  30  inches  deep. 
Series,  3  at  a  time. 


Whether  flow  of  sewage  continuous,  or  tiniel      Continuous, 
allowed  for  settlement  J 


CHEMICALa 
Nature 

Quantity 

How  added 

iUTERS. 

Number  and  total  area 

Construction 


Alumino-ferric. 

16  tons  a  year. 

Put  in  in  slabs  in  mouth  of  drain. 

None. 


WTiether  used  continuously  or  intermittently,  i 
and  (if  the  latter)  whether  on  Dibdin's  r 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether  fixed  side  weirs,  "i 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flowl 
when  storm  overflows  begin  to  act  J 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

J^LUDGK 
Amoant 

How  dealt  witb 

Cost,  or 

Return 

PRODUCE 
Crops 

Value 

WORKING  EXPENSES 
Labour 

Chemicals 

Pumping 


.  rSatisfai-tory 

Reports  of  In.si)ect^)rH  -| 

U'nsatisfactory 


Side  weir. 


About  double  quantity. 


1 
J 


The  entire  cost  of  land  and  sewerage  works  was  £9,000. 


1895. 


1896. 


1897. 


Nil. 


80  loads  i>er  year. 
Farmers. 

I  About  40  loads  per 
year. 


£20. 
£4<). 
None. 


Analyses 


f  Above  Uniit     ...     ^ 
( Below  limit     ...    - 
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ROYAL  COMMISSIOK  ON   SEWAGE   DISPOSAL: 


Appendix  4. 


HOYLAND  NETHER  URBAN  DISTRICT.— TINKER  LANE  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 
Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  ^nth  trade\ 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated    * 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  ) 

CHEMICALS. 
Nature 

Quantity 

How  added  ' 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin's  \ 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  .  weirs,  \ 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  J 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  trith 

Cost,  or 

Return        « 

PRODUCK 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

C^emicab 


1893. 


(Infonnation  not  supplied  by  Authority.^; 


Pumping 


Reports  of  Inspectors 


362  houses. 


Domestic.    Yes. 


2  tanks. 
In  series. 

Continuous. 


Alumino-teiric. 


Put  .n  channel^ 

None^ 
Do. 

Do. 


Do. 
Do. 

Do. 


1895. 

1896. 

.1897. 

Put  on  to  land. 
1 

i      . 

{Satisfactory  ...    - 
Unsatisfactory   14 


r  Above  limit 
Analyses  I 

t  Below  limit 


APPENDIX. 
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LEEDS  COUNTY  BOROUGH.— LEEDS  SEWAGE  WORKS 


Appendix  4* 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAST), 

Total  area 

Whether  onderdrained,  and  how  I 

Nett  area  upon  which  sewage  can  be  treated 

TANKa 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time! 
allowed  for  settlement  j 

-CHEMICALa 
Nature 

Quantily 

How  added 

FUTESa 

Number  and  total  area 


ConsLruction 

Whether  used  continuously  or  intermittently, 
and  (if  the  latter)  whether  on  Dibdin'^s 
method 


I 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction-— whether    fixed    side    weirs,  \ 
leaping  weirs,  or  a4justable  valves  j 

ProDortion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  j 

COST  OF— 
Land 

Laymg  out  of  land 

Tanks 

RHers 

aUDGE 
Amount 

How  dealt  with 

Cost,  or 

Betum 

PRODUCE 
Ciops 

Value 

WORKING  EXFBNSSa 
Labour 

Chemicab 
Fmopiaig 


Reports  of  Infii)ector8 


rSatisfactory 
lUnsatisfactory 


Now  being  extended. 

City.  Engineer— Thos.  Hewson. 

No. 

About  eighty  thousand  houses. 

Fifteen  million  gallons. 

Yes. 

From  a  population  of  about  250,000. 

27  acres. 

Occupied  by  tanks,  sludge  lagoons,  buildings,  &c. 


(12  old  tanks,  2i  millions ;  7  new  tanks,  a  millions.    Will  be 
-j  used  all  togetfier^  except  that  some  of  the  12  old  ones  will 
I  be  used  for  experiments  for  some  time  to 'come. 
Will  be  used  all  together  in  series  and  with  continuous  flow. 


Lime. 

Now  using|three  grains  per  fTtllon. 

As  milk  of  lime  in  pump  well. 


Experiments  being  made  with  biological  beds. 


•  ^ 


One  at  outfall  works,  great  number  in  other  places. 

■  »       . .  .     .  r '  '    1 

All  three  ways. 

Variable  average,  per}i^))s  one-third. 


I- 


1895. 


1896. 


^See  Lord  Mayor's  Report,  December,  1898 


1897. 


I '.  .  I 


Analyses 


rAbove  limit 
i  Below  limit 


••• 
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ROYAL   COMMISSION   OX   SEWAGE   DISPOSAL  : 


Ap|)enclix  4. 


SANDAL  URBAN  DLSTKICT.-SANDAL  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 
Engineer 

Whether  sSictioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tradel 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 


Whether  used  continuously  or  intermittently/ 
and  (if  the  latter)  whether  on  Dibdin's 
method 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

* 

Construction— whether    fixed    side    weirs,!  1 
leaping  weirs,  or  adjustable  valves  /  ; 

Proportion  of  flow  in  sewer  to  average  flow  \  ; 
when  storm  overflows  begin  to  act  j 

COST  OF— 
Land 


Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCR 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 
1, 


1885. 

W.  Crutchley,  C.E.,  Wakefield. 

Yes. 

Area  1,616  acres.    Population  5,08:2. 

40,000  gallons. 

Domestic.    Surface  water  partly. 

About  100. 

About  11,000  square  yards. 
No. 


3  tanks.    Capacity  460,000  gallons. 
In  series. 

Time  allowed  for  settlement. 

Lime 

About  40  tons  per  annum. 

Mixed  with  sewage  as  flowing  to  tanks. 


Plans  now  l)eing  prepared  for  Dibdin's  method. 


Side  weiifj. 


)  £6,8.59  8j».  nd. 


1895. 


Given  away. 


1896. 


(liven  away. 


(larden  lU'oduce.     i    (iarden  produce. 


*   £58  19    0 
€11  10    4 


'umping 


Reports  of  Inspector? 


£52     2    6 
£12     7  10 


1897. 


'  Given  away. 


Garden  produce. 


£55  16    3 
il^  16    8 


I  Satisfactoiy 
iUn.^tiafactory  ...  10 


Analyses- 


'AlK)ve  limit 
.Relow  limit 


APPENDIX. 
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YEADON  UKBAN  DISTRICT.-KIRK  LANE  SEWAGE  WORKS. 


Dftte  completed  and  broTight  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B.  ^^ 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse^    Is  surface  water  included  ?  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALa 
Nature 

Quantity 

How  added 

FILTERa 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,1 
and  (if  the  latter)  whether  on  Dibdin's  > 
method  j 

STOKM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  work« 

Construction— whether  fixed  side  weii-s,) 
leaping  weirs,  or  a4justable  valves  / 

ProDortion  of  flow  in  sewer  to  average  flow) 
when  storm  overflows  begin  to  act  j 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

I'RODUCR 
Crops 

Value 

WORKING  EXPENSEa 

Labour  , 


Appendix  4. 


McLandsbro  <fe  Preston 

Yes. 

101  houses. 

10,000  gallons  per  day. 

Domestic  sewage.    No. 


2  tanks. 
Altogether. 

Continuous. 

Lime. 

2  tons  per  month. 

Placed  in  channel. 


/ 


Not  afifected  by  storm. 


Leasehold,  £10  per  year. 


'.       •'! 


Ch< 

Pnmping 

{Satisfactory 
Unsatisfactory.. 
1213 


1895. 

1896. 

1887. 

Spread  on  land. 

Spread  on  land. 

Spread  on  land. 

•  • 

• 

Cost  included  with 
Yeadon  works 

• 

•             • 

r                    »                  < 

1  • 

20 


{Above  limit    ...    - 
Below  Hmit     ...    2 
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ROYAL  COMMISSION   ON  SEWAGE   DISPOSAL: 


App6T:<Ux  4. 


HEMSWORTH  RURAL  DISTRICT.-HOUGHTON  PARVA  SEWAGE  WORRS 


Date  completed  and  brought  into  operation 
Engineer 

Whether  sanctioned  by  L.G.B. 
Area  and  population  or  number  of  houses  drained 
Average  daily  flow  of  sewage  in  dry  weather 
Nature  of  sewage  (domestic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closete  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 
Nett  area  upon  which  sewage  can  be  treated 
TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timcl 
allowed  for  settlement  j 

CHEMICALa 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently  1 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


31st  January,  1895. 
No. 


Domestic  sewage  only. 
About  4. 

About  1  rood. 


Not  used 


Covered  tank,  about  12  feet  x  8  feet. 


A  small  quantity  of  alumino-ferric 


None. 
Do. 

Do. 


Do. 


Construction— whether    fixed    side    weirs,  \  j  ^ 
leapmg  weirs,  or  ac^ustable  valves  j     Do. 

ProDortion  of  flow  in  sewer  to  average  flow\ 
^     when  storm  overflows  begin  to  act  / 


COST  OF- 

Land 

Laying  out  of  land 

Tanks 

Filten 

SLUDGR 
Amount 

How  dealt  with 

Co8t|Or 

Return 

PRODUCE 
Crops 

Value 

WOBKINQ  BXFBNSB& 
Labour 

Chemicals 
Pumping 

rSatisfactory  ...  - 
Reports  of  Inspectors  -j 

(Unsatisfactory   2 


Lease  for  38  years  at  £6  per  annum, 


1896. 

1896. 

1897. 

Given'away. 

• 

None. 

1 

* 

£8  per  annum,  including  Middlecliffe. 

None. 

Do. 


r Above  limit  ... 
Analyses-j 

vBelow  limit 


••• 


y 
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ROTHERHAM  RURAL  DISTRICT.    CONCRETE,  BRAMPTON  BIERLOW,  SEWAGE  WORKS. 

Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Avera^^  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  "1 
refuse).    Is  sutface  water  included  !                 J 

Number  of  water  cloeets  in  area  drained 

1896. 

B.  Godfrey,  A.M.Inst.C.E. 

No. 

106  houses. 

8,000  gallons  estimated. 

Domestic,  roof  and  yard  water  only. 
Nil 

LAND. 

Total  area 

1  acre.    Effluent  to  colliery  boilers. 

Whether  underdrained,  and  how? 

No. 

Nett  area  upon  which  sewage  can  be  treated  " 

Nil. 

TANKS. 

Number  and  total  capacity 

1  pair.    2,000  gallons  each. 

Used  all  together,  or  in  series 

Used  together. 

Wliether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement                               j     Continuously. 

CHEMIOATiS. 

Nature                                                             Nil. 

Quantity                                                           \  Do. 

How  added                                                        ;  Do. 

FILTERS.                                                               ! 
Number  and  total  area                                     |  Do. 

Construction 

!Do. 

Appendix  4. 


Whether  used  continuously  or  intermittent ly^l 
and  (if  the  latter)  whether  on  Dibdin'sj- 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether  fixed  side  weirs,) 
leaping  weirs,  or  adjustable  valves  / 

Proportion  of  flow  in  sewer  to  average  flow\ 


Da 


; 


>D0] 

when  storm  overflows  begin  to  act 

COST  OF- 
Land 

Laying  out  ol  land 

Tanks 

Filters 

8LUD0E. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXFENSESL 

Laboar 

Chemicals 

Pnmping 


^Satisfactory      ...    - 
Kcport  of  Inspectors  -j 

I  Unsatisfactory         1 

1213. 


1  on  the  line  of  sewer. 
Fixed  side  weir. 

44  times  ordinary  flow. 


2l,  per  annum. 
Nil. 

90/. 
Nil. 


IR95. 


1896. 


1897. 


Not  known. 
Spread  on  land 
Nil. 
Do. 

Do. 
Do. 

2/.  2«.  0(L  })eT  annum. 
Nil. 
Do. 


Analy^ 


r  Alove  limit 


•r  •  ■  • 


Below  limit 
T  2 


1«0 


ROYAL  COMMISSION  ON  SEWAGE  DISPOSAL 


Appendix  4. 


ROTHERHAM  RURAL  DISTRICT.— WENTWORTH  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  1  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHE.MICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently, ) 
and  (if  the  latter)  whether  on  Dihdin's } 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether    fixed    side    weirs, 
leaping  weirs,  or  adjustable  valves 

ProDortion  of  flow  in  sewer  to  average  flow'l 
when  storm  overflows  begin  to  act  j 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGK 

Amount 

How  dealt  with 

Coft,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 

Pumping 


} 


1895.  . 

E.  W.  Ives. 

No. 

1,000  population  estimated. 

15,000  gallons. 

Domestic^  and  road  water,  surface  water,  and  a  good  many  field 
drains  included. 

Three. 


500  square  yards. 
No. 

None  available. 

1.    Ives'  patent,  capacity  unknown. 


Continuous. 

14  cwt.  ahimino-ferric  and  alum  cake  answers  fairly  well  to  a 
million  gallons.  Others  have  been  tried,  but  not  so  satis- 
factory. 

Roughly  broken  in  mixing  race. 

None. 
Do. 

Do. 


1  at  outfall  works. 


Fixed  weir[in  line. 
Twice  ordinary  flow. 

£2  per  annum. 

Nil. 
£250. 

Nil. 


1895. 

1896. 

1897. 

About  4  cubic  yards 

per  month. 
Carted  on  to  land. 

Do. 
Do. 

Do. 
Do. 

10«.  per  month. 

jl):). 

Do, 

Nil. 

£7  16«.  per  annum. 

Do. 

Do. 

£10  per  annum. 

Do. 

Do. 

Nil. 

•  •• 


rSatisfactory 
Keports  of  Inspectors  -{ 

I  Unsatisfactory ...    6 


{Above  limit    ... 
Below  limit    ... 


APPENDIX. 
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ROTHERHAM  RURAL  DISTRICT.-HARLEY  SEWAGE  WORKS. 


Appendix  4. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  bouses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  closets  in  area  drained 

UND. 
Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANK& 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time^ 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

WTiether  used  continuously  or  intermittently,  "j 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether  fixed  side  weirs, ) 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow) 
when  storm  overflows  begin  to  act  j 

COST  OF- 
Land 

Laying  out  of  land 

Tanb 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cofitjor 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicib 


1895. 

E.  W.'Jves. 

No. 

500  estimated  population. 

6,000  gallons. 

Domestic  and  road  water  only. 
None. 

1,000  square  yards. 

Used  to  be,  but  has  since  been  cut  oflF. 

600  square  yards. 

Ives'  patent,  capacity  unknown. 


Continuous. 

i»  amino-ferric  and  alum  cake,  answers  fairly  well,  others  tried 

but  not  satisfactory.  .      *        •        x 

26  cwt.  per  million  gallons,  not  allowing  for  ram  water. 

Roughly  broken  in  mixing  race. 


None. 
Do. 

Do. 


One. 


Fixed  side  of  weir. 


Not  known. 


£2  per  annum. 
:    Nil. 

i 

i    £250. 

Nil. 


Puffl|iinj| 


Reports  of  Inspectors 


1895. 

1896. 

About  4  cubic  yards 

per  month. 

Carted  on  to  land. 

Do. 

10«.  per  month. 

Nil. 

None. 

Do. 

£7  16«.  per  annum. 

' 

1897. 


Do. 


£10  per  annum.      , 
NiL 


r  Satisfactory        ...    1 
(Unsatisfactory    ...  10^ 


TAbove  limit 
Analyses-! 

I   elow  limit 
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BOTAL  CX)MMISSION  ON  SEWAGE  DISPOSAL: 


Appendix  4. 


TODMORDEN  RURAL  DISTRICT.-HEPTONSTALL  SEWAGE  WORKS. 


Date  completed  and  broTight  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tradel 
refuse).    Is  surface  water  included !  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

"^'hether  used  continuously  or  intermittently,  ^ 
and  (if  the  latter)  whether  on  Dibdin'sl- 
method  J 

.'STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs,  \ 
leaping  weirs,  or  a4justable  valves  j 

Proportion  of  flow  in  sewer  to  average  flowl 
when  storm  overflows  begin  to  act  J 

•  CJOST  OF— 
Land 

Laying  out  of  land 

Tanks 

JFilters 

T5LUDGR 
Amount 

How  dealt  with 

Cost^or 

Return 

PRODUCR 
Crops 

Value 

f 

\^'ORKINa  EXPENSED 
Labour 

Chemicals 


1889. 

John  Sutcliffe,  Todmorden. 

Yes. 

212  houses. 

Domestic.    Only  from  roofs  of  houses. 
None. 

About  2,200  square  yards. 
Yes,  by  agricultural  pipes. 
About  one-half. 

* 

None. 


Continuous. 

Alumino-ferric  in  slabs. 
About  20  lbs.  per  day. 
In  manhole. 


One. 
Fixed. 


Leased,  not  purchased. 


1895. 


No  account  kept. 
On  adjoining  land. 


1896. 


1897. 


Nil. 


Pumping 


Reports  oi  Inspe^stors 


No  pumping. 


rcjatisfactory  ...    4 
lUnsatiafactory     8 


f  Above  limit 
Analyses-! 

tBelow  limit 
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SETTLEMENT  OR  CHEMICAL  PRECIPITATION,  FOLLOWED  BY 

FILTRATION^  THROUGH  LAND. 

ALTOFTS  URBAN  DISTRICT.— ALTOFTS  SEWAGE  WORKS. 


Appendix  4 


Date  oompleted  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

ATerage  daily  flow  of  sewage  in  dry  weather 

Vatore  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included !  j 

Komber  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  howt 

Nett  area  upon  which  sewage  can  be  treated 

TANKa 

Number  and  total  capacity 

Used  aO  together,  or  in  series 

Whetlier  flow  of  sewage  continuous^  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERa 

Number  and  total  area 

Constraction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  ktter)  whether  on  Dibdin's  \ 
method  J 

STORM  OVERFLOWa 

Number  on  line  of  sewers  and  at  outfall  works 

Cdnstmction — whether  fixed  side  weirs,) 
leaping  weirs,  or  a4)ustable  valves  J 


) 


Prouortion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act 

COST  OF— 
Land 

laying  out  of  land 

Tanks 

Filters 

aUDGE. 
Amount 

How  dealt  with 

Co«t,or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicab 
Pumping 


About  February,  1880. 

Mr.  James  Lumley,  Bradford. 

Yes. 

1,690  acres.    About  4,500. 

25,000  gallons  per  diem. 

Domestic    Surface  water  partly  included. 
67 

4  acres  3  roods. 

Yes,  with  6  inch  earthenware  pipes. 

About  di  acres. 

2.    15,000. 
Together. 

Continuous. 

None. 

Do. 

Do. 

Do. 
Do. 

Da 

Do. 
Do. 

Do. 


1895. 

1896. 

1897. 

About  30  tons. 

Same. 

Same. 

Used  for  manure. 

Da 

Do. 

Given  away. 

Do. 

Do.- 

GraAS. 

Do. 

Do. 

Reports  of  Inspectors 


Satisfactory 


••• 


Above  limit 


Analyses-! 
lUnsatisfactory ...    -  iBelowKmit 

Works  admittedly  unsatisfactory.    New  scheme  in  hand. 


•.• 
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ROTAL  OOMMISSION  ON  SEWAGE  DISPOSAL: 


Appendix_4. 


ARDSLEY  URBAN  DISTRICT.^HOYLE  MILL  WORKS. 


Date  completed  and  brought  into  operation 
Engineer 

Wliether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

WTiether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  J 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

.Whether  used  continuously  or  intennittently.) 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  I 

BTOUM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs, \ 
leaping  weirs,  or  adjustable  valves  / 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  b^n  to  act  / 

-COST  OF- 
Xand 

Xaying  out  of  land 

•Tanks 

» 
Filters 

KLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCR 
Crops 

Value 

WORKING  EXPENSEiJ. 
Labour 

Chemicals 

Pumiiing 


Mr.  Jos.  Tiatham,  Bamsley. 

Yes. 

About  200  houses  drained. 

About  3,500  gallons. 

Domestic.    No. 


Yes. 

One  acre  for  effluent  by  g^vitation. 


Continuous. 

Alumino-ferric. 
About  5  tons  per  year. 
Basket  in  mixing  channel. 


One  at  outfall  works. 
Fixed  side  weirs. 
About  7  timee. 


1895. 


1896. 


1897. 


aotons. 


Put  into  {;af  dens  and 
land  a4}oining. 


NU. 


C!abbage  kad    oth  r 
crops. 


£69  per  year. 

£13  15«.  Od.  per  year. 

NiL 


Reports  of  Inspectors 


rSatisfactory  ...15 
lUusatisfactory   3 


{Above  limit  •••  - 
Below  limit  ...  1 


APPENDIX. 
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ARDSLEY  EAST  AND  WEST  URBAN  DLSTRIGT.-TINGLEY  SEWAGE  WORKS. 


Appendix  4 


Date  completed  and  brought  into  operation 

Engineer 

Wliether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  7  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

U»ed  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

ConBtruction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin'sV 
method  '  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs,  \ 
leaping  weirs,  or  adjustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flowl 
when  storm  overflows  begin  to  act  j 

COST  OF— 

liUld 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE 

Afidount  \ 

How  dealt  with 

Cost,  or 

Return 

PUODUCK         ' 
Crops 

Value 

■ 

WORKING  EXPENSES. 
Labour 

Chemicals 

PuDiping 


j' Satisfactory      ...  19 

Reports  of  Inj*pectors-j 

vUnsatisfactory ...    1 

1213 


1893. 

Frank  Massie,  Esq.,  C.E. 

Yes. 

183  houses. 

18^52. 

Domestic.  .From  buildings.   . 
10. 

2  acres. 

Part  underdrained  with  land  tHes  4  feet  below  surface. 

3  acres.  *  ., 

%,    1,512  cubic  feet. 
Both  ways. 

Do. 

None 

Do. 

Do. 


One  on  line  of  sewer. 
Fixed  side  weir. ' 


75  per  cent. 


Cannot  say,  Engineer  has  particulai-s 


* 

1895. 



1896. 

1897. 

10 

10;  '     ■ 

1 

Given  to  farmers. 

1 

1 

!                   Nil. 

i 

Do. 

• 

• 

Willows. 

Willows  and  grass. 

£7  10    0. 

'          £7     5    0. 

1 

£30    0 

0. 

£30    0    0. 

■    1      •    • 

£30  0  o: 

Nil. 

i                Nil. 

Nil 

Do. 

Do. 

Do- 
r Above  limit    .. 

Analyses 

Below  limi 

u 
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ROYAL  COMMISSION   ON   SEWAGE   DISPOSAL 


Appendix  i. 


AHDSLEY  EAST  AND  WEST  URBAN  D1STRICT.--THE  FALL  SEWAGE  WORKS. 


Pate  completed  and  l»rou^t  into  operation 

J^ngineer 

Whether  aanoticmed  by  L.6.B. 

Area  and  popuktion  or  number  of  houses  drained 

Average  daUy  flow  of  sewage  in  dry  weath^ 

Nature  of  sewage  (domestic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  t  J 

Number  of  water  closets  in  area  dnoned 

LAND. 

Total  area 

Whether  underdrained,  and  how  I 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 
^    Number  and  total  capacity 

Used  aU  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time'^ 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 


Construction 

Whether  used  continuously  or  intermittently 
and  (if  the  latter)  whether  on  Dibdins 
method 


■•) 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether    fixed    side    weirs,! 
leaping  weirs,  or  adjustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  J 

COST  0F~ 
Land 

Inlying  out  of  land 

Tanks 

Filters 

SLIDOR 
Amount 

How  dealt  with 

Cost,  or 

Return 

I'llODUCK 
Crops 

Value 

'VORKINQ  EXPENSES. 
Labour 

Chemicals 

Pumping 


1888. 

Arthur  Fawcett,  Esq.,  C.E.  The  additions  by  Frank  Masaie,  Esq., 

Yes.  ^^'^ 

380  houses. 
36,430  gallons. 

Mixed.    From  buildings. 
30. 

Two  acre.s  in  1894.    3  acres  9  i)ercheB  was  added. 

Part  underdrained  with  land  tiles  about  3  feet  6  inches  below 
surface. 

4  acres.  ,.  .  ,     i         • 

5  tanks,  11,232  eubic  feet.  ' 
In  series. 

Time  allowed.   '  .     ; :        . . 

,1  • 
Lime, 

15  cwts.  per  week. 
Through  mixer  by  iRind  mill  and  water  wheel. ' ' 

3.     1,800  cubic  feet.  • 

Coke  and  sand.  . 

Intermittently.    No. 


At  works  one. 


Adjustable. 


75  per  cent. 


£3,570. 


1895. 


400 


1896. 
400 


189( 


400 


Given  to  farmers  and  (yd,  per  lowl  with  saro.e. 


£10 
Nil 

Grass. 


£10 
Nil. 

Grass. 
£1  15    0 

£83    4    0 
£24  10    0 


^10 

Nil 

Grass. 
£2- 15    0 

£83.  4    0 
£28    1     4 


Reports  of  Inspectors 


r Satisfactory      ...  23 
i Unsatisfactory  ...  1 


r Above  limit  ...  1 
Analyses-j 

i  Below  limit    .. 
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ARDBLEY  EAST  AND  WBST  URBAN  DISTRICT.-FENTON  DAM  OUTFALL  SEWAGE  WORKH.      Ainjen^U  i. 


Date  completed  and  brought  into  operation 

EngiDeer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houees  drained 

Avenge  daily  flow  of  sews^e  in  dry  weather 


'Xfr^SrfS'^I^^Sd^r*' *""''}  I    ^'--^^    F«>«  buUding.. 


1894. 

Frank  MasBie,  Esq.,  C.E. 

Yes. 

238  houses.    140  houses  added  in  the  New  Scarboro'  drainage. 

34,920  gallons. 


Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  und^rdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  ca|>acity 

Utsed  all  together,  or  in  series 

Whetber  flow  of  sewage  continuous,  or  time) 
allowed  for  «ettiement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

ALTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,  "j 
and  (if  the  latter)  whether  on  Dibdin'sr 
method  j 


None. 

• 

5|  acres: 

Part  underdrained  with  land  tiles  4  feet  below  surfaceJ 

4}  acres. 

3..  8,640  cubic  feet. 
All  together. 

Continuous. 

None. 

Do. 

Do. 


Do. 
Do. 

Do. 


M  : 


STORM  OVERFLOWS.  j 

Number  on  line  of  sewers  and  at  outfall  works  t   One  on  line  of  sewer.' 

I 
Construction — whether    fixed    side    weirs,)  i    Fixed  side  weir, 
leaping  weirs^  or  acyustable  valves  j  | 


'"i 


Froportion  of  flow  in  sewer  to  average  flow) 
when  storm  overflows  begin  to  act  J 

COST  OF- 
Land 

Laying  out  of  land 

Tanb 

FUtera 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

iletum 

PRODUCE. 
Crops  • : 

Vahie 

WORKINQ  EXPBKSES. 
Labour 

Chemicab 

Pumping 

rSatisfactory      ...  19 

Reports  of  Inspectors] 

lUnsatisfactory  ... 

131} 


75  per  cent. 


Cannot  say.    Engineer  has  particulars. 


• ,  1 . « 

.  J 

I 

•il 

i    I 


iV-r-,*,,-,-, 

18957"" 

1                 1896. 

1897. 

-:    :iLT_L 

1  »...6,  !  15  loads. 

'           -20  loacb. 

!    Put  on  land  where  sewage  cannot  be  treated.. 


' ) 


KVi 


•   £30    0    0. 


Grass. 
£2    0    0. 


£30    0    0. 


Grass.  \'  • 
£3    OvQ;/ 


£30    0    0 


I  V  .' 


/  ■  » 


r  Above  limi        • 

Analyses-! 

I  Below  limit    ...    1 


u  2 
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ROYAL  COMMISSION   ON  SEWAGE  DISPOSAL. 


Appendix  4. 


BAILDON  URBAN  DISTRiCt.-CHARLESTOWN  SEWAGE  WORKS. 

1884.  (Information  not  supplied  by  Authority.) 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  / 

Number  of  Vater  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how*? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time! 
allowed  for  settlement  | 

CHEMICALS, 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 


Whether  used  continuously  or  intermittently,  ^ 
and  (if  the  latter)  whether  on  Dibdin's 
method 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works  I 

Construction— whether    fixed    side    weirs,! 
leaping  weirs,  or  adjustable  valves  / 

Proportion  of  flow  in  sewer  to  average  flow") 
when  storm  overflows  b^in  to  act  ( 

COST  OF- 
Land 

Laying  out  of  land 

•      Tanks 

:?ilter8 

oLUDGR 

Amount 

How  dealt  with 

Cost,  or 

Return 

PBODUCIi. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 


.50  houses. 


Ddmestic; 


5  acres  of  garden. 


One  small  catchpit. 


Continuous. 

None. 

Do. 

Do. 

Do. 
Do. 

Do. 


Do. 
Do. 

Do. 


1896. 


1897. 


Garden  produce. 


Garden  produce.       (Jarden  produce; 


Pumping 


T^oix>rt3  of  Inspector 


r  Satisfactory...  14 
llTnsatisfactorv   - 


j'Al>ove  limit 
Analyses-!    . 

I  Below  limit 


APPENDIX. 
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BINGLEY  URBAN  DISTRICT.-HARDEN  SEWAGE  WORKS. 


Ap|)en(iix  4. 


18Y3 


(Information  not  supplied  by  Authority.) 


Date  completed  and  brought  into  operation 
Engineer 

Whether  sanctioned  by  L.G.B.  i 

Area  and  population  or  number  of  houses  drained  |  Area  8,276  acres.    200  houses.    Population  5,180  (1891). 


Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade!      ^r-     j      .u  x    j 
refuse).    Is  surface  water  included  ?  |  J  Mixed  with  trade 

Number  of  water  closets  in  area  drained  ! 


waste. 


LAND. 

Total  area 

Whether  underdrained,  and  bow! 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time  | 
allowed  for  settlement  J 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTEKS. 

Number  and  tfHal  area 

OflSBtructkti 

^Miether  used  continuously  or  intermittently,  | 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

CJonstruction— whether  fixed  side  weirs,  \ 
leaping  weirs,  or  a4}ustable  valves  / 

F*roDortion  of  flow  in  sewer  to  average  flowl 
when  storm  overflows  begin  to  act  j 

COST  0F~ 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLIJDGK 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE 
Cropii 

Value 

WORKING  EXPENSE& 
Labour 

Chemicab 

Pumping 


Nominal  irrigation. 


Two  small  tanks. 


None. 

Do. 

Do. 

Do 
Do 

Do. 


Do. 
Do. 

Do 


1895 


1806. 


1897, 


r'Satisfa^'tOTy    ...      6 
Reports  of  Inspectors  -! 

I  Unsatisfactory       11 


rAbove  limit 
Analyses-! 

iBelow  limit 
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Appendix  4. 


BMfGLEY  URBAN  DISTRICT.-CULLINGWORTH  No.  1  SEWAGE  WORKS. 

1873.  (Information  not  supplied  by  Authority, 


Date  completed  aiid  brought  into  operation 

Kngineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  draiiiod 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixe^  with  trtide) 
refuse).    Is  surface  water  included  ?  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CTTE:»riCALS. 
XiVture 

Quantity 

How  added 

FILTJORS. 

Number  and  tocal  area 

Construction 

Whether  used  continuously  or  intermittently,  ^ 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,! 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  j 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

8LUDGR 
Amount 

How  dealt  with 

Co8t,  or 

Return 

PHODUCE 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

(chemicals 

Pumping 


/Satisfactory      ...  8 
ReiK)rts  of  Inspec  *  ^rs.  -{ 

'  ^Unsatisfactory ...  t 


278  houses. 


Domestic. 


Rough  irri^tion. 


Two  small  tanks. 


None. 

Do. 

Do. 

Do. 
Do. 

Do. 


Do. 
Do. 

Do. 


1895. 


1896. 


1897. 


Analysed 


f  Above  limit 
tfielow  limit 
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BURLEY-IN-WHARFEDALE   URBAN   DISTRIGT.-BURLEY   AND   MENSTON   JOINT 

SEWAGE  WORKS. 


Ap^ 


idtxi. 


Bate  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

.Area  and  population  or  number  of  houses  diained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 
refuse).    Is  surface  water  included  ?  j 

Ximiber  of  water  closets  in  area  drained 

LAND. 

Total  area 

s 

Whether  underdrained,  and  how  ? 

Xett  area  upon  which  sewage  can  1^  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  tiine^ 
allowed  for  settlement    ,  j 

I'HKMICALS. 
Nature 

(Quantity 

How  added 

HLTKliS. 

Numl>er  and  total  area 

Construction 

Whether  u.sed  continuously  or  intermittently,  "j 
and  (if  the  latter)  whether  on  Dibdin'sj- 
uiethoi^l  j 

STORM  OVmiFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs, 
leaping  weirs,  or  a4}ustable  values 

Proiiortion  of  flow  in  sewer  to  average  flow\ 
when  storm  OTerllows  begin  to  act  j 

COST  OF- 
Land 

laying  out  of  land 

Tanks 

Filters 

>!.IDGE. 
Amount 

How  dealt  with 

Cort,or 

Return 

i^HObUCE. 
Cropd 

Value 

^VOUKINQ  EXPENSES. 
■Labour 

Chemicals 
Ihimping 


1896.  (Inf onnation  not  supplied  by  Authority.) 

Jolm  Waugh,  Esq. ;  H.  A.  Johnson,  Esq. 

Yea.  ^ 

3,133  acres.    2,661  populatioa  (1801 .) 


\ 


Mixed  with  trade  refuse.    Yes, 


} 


Six  acres. 
LD.F. 


Two  tanks. 
In  series. 

CJontinuous. 

None. 

Do. 

Do. 

Do. 
Do. 

Do. 


Do. 
Do. 

Do. 


1895. 


1896. 


1897. 


Pumpe  i  en  land  and  carted  away. 


Garden  produce. 


None. 


None. 


lieports  of  Inspectors^ 


.'Satisfactory 


••• 


8 


'I^Unsatisfactory ...  16 


r  Above  limit 

Analyses] 

l^Below  limit 


4 
1 
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Appendix  4. 


CALVEELEY  URBAN  DISTRICT.-CALVERLEY  SEWAGE  WORKS. 

Not  yet  co'^'plete.  Have  been  in  partial  operation  since  8tli  Feb. 

Mr.  George  RUey,  Surveyor  to  the  Council.  [1 898. 

No. 

30  to  40  acres.    440  houses. 

15,000  gallons. 

Domestic.    Yes. 


D:;te  completed  and  brought  into  operation 
Engineer 

Whether  sanctioned  by  'l.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daUy  flow  of  sewage  in  dry  weather 

Natm-e  of  sewage  (domestic  or  mixed  with  tradel 
refuse).    Is  surface  water  included  ?  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 
Nett  area  upon  which  sewage  can  be  treated 
TANKS. 

Number  and  total  capacity 

Used  ail  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  / 

CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Constructi9n 

Whether  used  continuously  or  intermittently  1 
and  (if  the  latter)  whether  on  Dibdin'si 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


} 


Construction—whether    fixed    side     weirs 
leapmg  \yeirs,  or  adjustable  valves 

Proportion  of  flow  in  sewer  to  average  flow)  I 
when  storm  overflows  begin  to  act  /  |  Aliout  one-twelfth. 


26. 

About  2  acres. 

No. 

Filtration  not  irrigation  adopted. 

2.  3,900  cubic  feet. 
Altogether. 

Continuous. 

Alumino-ferric. 

About  28  lbs,  i>er  day. 

Blocks  placed  in  the  current.  E 

3,240  square  feet. 

12  inch  of  2  inch!  clinker,  9  inch  of  i  inch  do.,  9  inch  of  i 
And  6  inch  of  J  do. 

Intermittently. 

2.  On  outfall. 
Side  weirs. 


COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGK 

Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 

Pumping 


Rented  (farm  of  over  31  acres  £100  per  annum.) 


£160  lis.  r^d. 

Not  quite  complete. 

1895 


1896. 


1897. 


r Satisfactory  ...  12 
Reports  of  Inspectors  -I 

lUnsatisfjictory     2 


Analyses 


'Above  limit  ...    - 
Below  limit  .-..     - 
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CLECKHEATON  URBAN  DISTRICT.^OAKENSHAW  SEWAGE  WORKS. 


Appendix  -U 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.R 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  diy  weather 

Nature  of  sewage  (domestic  or  mixed  with  tra<le) 
refuse).    Is  surface  water  included  1  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICALa 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  u«a 

Construction 

Whether  used  continuously  or  intermittently,) 
and  (if  the  latter)  whether  on  Dilxiin'sV 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Oonstruction— whether  fixed  side  weirs,) 
leaping  weirs,  or  adjustable  valves  j 

I^Dortion  of  flow  in  sewer  to  average  flow) 
wiien  storm  overflows  begin  to  act  j 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE 
Amount 

How  dealt  with 

Cost^or 

Return 

PRODUCE 
(}rop8 

Value 

WORKING  EXPENSEa 
Labour 

Ohemicala 

Pumping 


1890. 

John  S.  Ramsden. 

No. 

120. 

10,278  gallons. 

Domestic.     Yea. 

One. 

^acre. 

No. 

About  i  acre. 

2.    2,017  cubic  feet. 
Together. 

Continuous. 

AlumiuO'ferric. 
Sufiicient  for  precipitation. 
Placed  in  channel. 


Run  on  the  surface  of  the  land  and  turned  about  as  required. 


Nil. 


5/.  per  annum. 


1895. 


1896. 


No  record. 
Given  away. 


Nil. 


No  record. 
Given  away. 


Nil. 


About  20/. 
5/. 


About  20/. 
5/. 


1897. 
No  record. 

Given  away. 


Nil. 


About  20/. 
5/ 


Reports  of  Inspectors 


1213. 


r Satisfactory    ...  29 
lUnsatisfactoiy       4 


r Above  limit 
Analyses-! 

I  Below  limit 
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ROYAL  COMMISSION  ON  SEWAGE  DISPOSAL: 


Appendix  4. 


DODWORTH  URBAN  DISTRICT.-DODWORTH  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 
Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tradel 
refuse).    Is  surface  water  included  f  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  urfderdrained,  and  how  ? 
Nett  area  upon  which  sewage  can  be  treated 
TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

.Whether  used  continuously  or  intermittently.l 
and  (if  the  latter)  whether  on  Dibdin'sl 
anethod  J 

STORM  OVERFLOWS. 

Number  on  Ime  of  sewers  and  at  outfall  works 

Construction— whether    fixed    side    weirs,  \ 
leaping  weirs,  or  adjustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  j 

COST  OF- 
Land 

Jiaying  out  of  land 

"Taiiks 

filters 

8LUDGK 
Amount 


May,  1893. 

Mr.  John  Wade,  Pitt  Street,  Bamsley. 

Yes.    Date  of  sanction  September  10th,  1891. 

Area  1,916  acres.    Population  (in  1891)  3,106. 

Domestic  sewage.    Surface  water  not  included. 
12. 

11  acres,  of  which  about  2^  acres  are  laid  out  for  the  treatment 
of  sewage. 

11  acres. 

Two  tanks. 
One  at  a  time. 

Time  allowed  for  settlement  in  tank. 

None  used. 

Do. 

Do. 

2^  acres  are  laid  out  in  beds  with  drains. 
Do. 


Do. 


Four. 
Side  weirs. 


How  dealt  with 

Cost^or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labo^^ 

Chemicals 

Pumpii  g 


{Satisfactory 
Unsatisfactory . 


1 


The  land  is  leased  by  the  District  Council  at  an  annual  rent 
of  £44. 


(2i  acres).    £963. 


1895. 


1896. 


1897. 


The  Sewage  Farm  was  for  a  year  or  two  from  the  commence- 
ment let  to  a  neighbouring  farmer,  who  paid  the  Council  a 
rent  of  £10  a  year,  and  undertook  at  his  own  expense  the 
management  of  the  farm,  but  for  some  years  now  it  has 
been  let  to  him  free  of  rent,  and  he  undertakes  the  manage- 
ment as  before. 


12 
3 


Analyses 


rAbove  limit 
(Below  limit 
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ELLAND  URBAN  DISTRICT.— ELLAND  SEWAGE  WORKS, 


Appendix  4. 


Date  ecMnpleted  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  aod  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tradel 
refiMe>    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  I 

Nett  area- upon  which  sewage  can  be  treated 

TANK& 

Number  and  total  capacity 

Used  aU  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICAL& 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Wliether  ased  continuously  or  intermittently,  ^ 
aiid  (if  the  latter)  whether  on  Dibdin'sJ- 
methoil  J 

Sl'ORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


13th  November  1897. 

M.  Paterson,  Esq.,  Bradford. 

Yes. 

10,000  population. 

750,000  gallons. 

Domestic  and  trade.    Ye«« 

About  360. 

12  acres. 

Underdrained  with  tiles. 

About  11  acres. 

8  tanks.    600,000  gallons. 
All  together. 

Continuous. 

Lime  and  alumino-ferric. 

About  10  grains  to  1  gallon. 

Lime  is  added  in  milk  of  lime,  alumino-ferric  in  block. 

11  acres. 
Land  filtration. 

Intermittently. 


} 


Construction— whether    fixed    side    weirs, 
leaping  weirs,  or  acyustable  valves 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  b^n  to  act  j 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost^or 

Return 

PRODUCE 

Crops 

Vahie 

WORWNQ  EXPENSES. 
Labour 

Chemicals 
Fomping 


Reports  of  Inspectors 


rSatisfactory  ...  2 
(Unsatisfactory  36 


6. 

Side  weirs. 


Cannot  say.    Never  seen  them  act  in  the  heaviest  stonU)  only 
when  sewer  was  blocked. 


Rented. 

£3,470. 

1,000. 


1895. 


1896. 


1897. 


Not  working. 


r  Above  limit  ,.    2 
Analyses-! 

vBelow  limit  ...  6 


1213. 


x2 
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ROYAL  COMMISSION  ON  SBWAGE  DISPOSAL: 


EMLEY  URBAN  DISTRICT.--SMITH'S  QUARRY  OR  BROOM  HALL  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon*which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  ail  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,  "j 
and  (if  the  latter)  whether  on  Dibdin's!- 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

•Construction — whether    fixed    side    weirs,  \ 
leaping  weirs,  or  adjustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  j 

<:OST  op- 
Land 

Laying  out  of  land 

Tanks 

Filters 

vSLUDGE. 
Amount 


How  dealt  with 

OostyOr 

Return 

TRODUCK 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumi»lng 


r  Satisfactory 


...  2 

Reports  of  Inspectors  \^^       .  .    ^ 

iTTnsatisfactory  ...  1 


In  use  about  two  years. 

Nil. 

No. 

72,  about.    Population  about  360. 

Not  gauged. 

Domestic.    Yes. 
None. 

About  9  acres. 

Yes.    I  believe  by  pipes. 

About  7  acres. 

4  tanks. 
All  together. 

Continuous. 


Alum-ferric  tablets. 
As  required. 
In  chambers. 


We  are  now  constructing  bacteria  tanks  on  Dibdin's  system, 
which  will  be  completed  in  a  short  time  and  the  old  tanks 
done  away  with. 


None. 


Not  gauged. 


Nil. 

£1  5«.  per  year. 


1895. 


1896. 


1897. 


Not  calculated. 
Put  on  land  I  believe. 


Analyses 


Work  done  in   Sur- 
veyor's time. 
£3  48.  Id. 


f  Above  limit  ... 
Below  limit   ...  - 
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HANDSWOKTH  UBBAN  DISTRICT.-SOAP  HOUSE  LANE,  WOODHOUSE,  SEWAGE  WORKS. 

(District  No.  2.) 


Appendut^. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.R 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  1  f 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timol 
allowed  for  settlement  j 

CHEMICAL& 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area' 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin's !-  ' 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs,  \ 
leaping  weirs,  or  a4justable  valves  j 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  j 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

8LUDOR 
Amount 

How  dealt  with 

OMt^or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

*  Pumping 


At  the  end  of  1896. 

W.  H.  Lancashire,  C.E.,  Sheffield. 

Yes. 

Population  2,900. 

34,800  gallons. 

* 

Domestic,  and  effluent  from  tannery. 

5  water-closets  and  several  waste  water-closets. 

5  acres  2  roods  17  perches. 
Subsoil  drainage  with  sanitary  pipes. 

4  acres  3  roods  9  perches. 

i 

6  tanks  hold  51,800  gallons. 

Three  alternately. 
Continuous. 

Alumino-ferric  and  lime. 


Four  filters  in  course  of  construction. 


Two. 

Fixed  side  weirs. 

Storm  overflows  not  been  required  to  act  to  the  present. 

£691  13  2. 
£435  17  0. 
£330  16  2. 
Not  completed. 


1895.      *8^uot 


1896. 


1897. 


120  tons  per  annum. 
Given  away. 


Turnips,  oats,  cabbages 

ana  willows. 

£18  per  annum. 


£81  per  annum. 
£40  per  annum. 


Reports  of  Inspectors 


Satisfactory      ...    4 
,  UiLsatiBf actory  ...  17 


Analyses 


r Above  limit     ... 
I  Below  limit    ... 
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EOYAL  COMMISSION  ON  SEWAGE   DISPOSAL: 


Appendix  4. 


HANDSWORTH  URBAN  DISTRICT.-SOAP  HOUSE  LANE,  WOODHOUSE  MILL,  SEWAGE. 

WORKS.    (District  No.  1.) 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  ?  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  andfiow? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin'sj- 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs,  1 

'    leaping  weirs,  or  adjustable  valves  j 

« 

ProDortion  of  flow  in  sewer  to  average  flowl 
when  storm  overflows  begin  to  act  j 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

^W  4^t  with 
^tun^ 

ValuA 

WORKING  EXPENSES 
Labour 

Chemical^ 
Pumping 


/-Satisfactory      ...    IT 


At  the  end  of  1896. 

W.  H.  Lancashire,  C.E.,  Sheffield. 

Yes.  • 

Population  1,250. 

15,000  gallons  in  24  hours. 

Domestic    Only  from  yards  and  roofs  of  houses. 
One. 

1  acre  2  roods  29  perches. 

Subsoil  drainage  with  sanitary  pipes. 

The  whole. 

One  tank,  holds  26,600  gallons. 
Together. 

Intermittent. 

Lime  and  alumino-ferric. 
One  cwt.  of  each  per  day. 

i  The  lime  diluted  with  water  before  mixing,  the  alumino-fenicr 
placed  under  the  outfall  pipe  of  pump. 

None. 
Do. 

Do. 


Do. 
Do. 

Do. 

£355  18  2 

£120    0  0 

£170    0  0 
None. 


1895. 


1896. 


1897. 


100  tons  per  annum. 

Qiven  away. 

None. 

Do. 

■ 

Willows  and  cabbages. 
Practically  none. 

£63  0  0  per  annum. 
£39  7  6  per  annum. 
£39  0  0  per  annum. 


{Above  limit    •••    •• 
Below  limit    ...    - 
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Appendix  4. 


HANDSWORTH  URBAN  DISTRICT.-GREENWODD  LANE,  WOODHOUSE,  SEWAGE  WORKS. 


Date  completed  and  brought  mto  operation 

Engineer 

Whether  ^nctioned  by  L.G.B.  ' 

^rea  and  pj^palation  or  nuniber  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tradel 
refuse).    Is  surface  water  included  ?  j 

2^'amber  of  water  closets  in  area  drained 

LAND. 

Total  area. 

Whether  underdrained,  and  howf 

■ 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

*  ■ 

Used  ail  together,  or  in  series 

Whether  flow  of  selvage  continuous,  or  time'\ 
allowed  for  settlement  j  i 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  totsl  area 


(District  No.  2rt.) 

.  :    At  the  end  of  1896. 

W.  H.  Lancashire,  G.E^  Sheffield. 

Yes. 

Population  300. 
3,600  gallons. 

Domestic.    To  a  very  small  extent  (roofs  and  yards.) 
Two. 


Construction 

m. 

WheUier  used  continuously  or  intermittently/ 
and  (if  the  latter)  whether  on  Dibdin' 
method 


btentVfl 
libdin's  [ 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


} 


Construction — whether    fixed    side    weirs, 
leaping  weirs,  or  a4justable  valves 

Ptonortioh  of  flow  in  sewer  to  average  flowl^ 
when  storm  overflows  begin  to  act  j 

COST  OF- 
Land 

Laying  out  of  land 

Tanb 

Filters 

SLUDGR 
Amount 

How  dealt  with 

Costyor 

Betum 

PKODUCE. 

Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 

Pumping 

(Satisfactory  ...     13 
Unsatisfactory  ...  2 
1213. 


1  acre. 

Subsoil  drains  with  sanitary  pipes. 

1  acre. 

One  tank,  capacity  10,000  gallons,  2  filters  (originally  two  pre 
cipitation  tanks.) 

Tank  continuous.    Filters  alternately. 
Continuous. 

Alumino-ferric. 

Very  small. 

Placed  in  inlet  to  tank. 

Two. 

Coke  breeze  and  gravel. 

I 

Intermittent,  on  Dibdin's  method. 


One. 

Fixed  front  weir 


£100    0    0 
£116  16    7 
£81  12    7 
About  £30    0    0 


1897. 


'    SmalL 
On  adjoining  land. 
NiL  • 
Do. 


Willows. 
Nil. 

£26  per  annum. 
£5.     . 


r  Above  limit    .., 
ADalyses< 

I  Below  limit    ... 


1!K) 


ROYAL  COMMISSION   ON   SEWAGE  DISPOSAL: 


A^yendix,  4. 


HANDSWORTH  URBAN  DISTRICT.— CALVERT  ROAD,  WOODHOUSE,  SEWAGE  WORRS. 


(District  No.  3.) 

Date  oomplefcod  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.R. 

Area  and  population  or  number  of  houses  drained 


Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  howl 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capad^ 

* 

Used  all  together,  or  in  series  I 

Whether  flow  of  sewage  oontinuous,  or  time) 
allowed  for  settlement  j 

CHEMICAL& 
Nature 

Quantity 

How  added 

FILTEHa 

Nimiber  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin's  [ 


At  the  end  of  1896. 

W.  H.  Lancashire,  C.E.,  Sheffield. 

Yes. 

Population  290. 


I 


method 
STORM  OVERFLOW& 


Number  on  line  of  sewers  and  at  outfall  works 

Construction-— whether    fixed    side    weirs,  \ 
leaping  weirs,  or  adjustable  valves  j 

ProDortion  of  flow  in  sewer  to  average  flo\v\ 
wnen  storm  overflows  begin  to  act 


; 


COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

CoetfOx 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSBa 
Labour 

Cbemicaia 

Pumping 


r Satisfactory      ...  9 
Reports  of  Inspectors  -{ 

(Unsatisfactory  ...  1 


3,480  gallons. 

Entirely  domestic.    Only  yards  and  r^ofrf. 

None. 

0  acres  3  roods  32  perches. 
Subsoil  pipes  throughout. 
0  acres  3  roods  32  perches. 

One. 


Continuous. 

Alumino-ferric. 

Very  small. 

In  outfall  sewer  at  tank. 

Two. 

Large  and  small  coke. 

Intermittently,  oix  Dibdin's  system 


« 


t« 


One. 
Front  weir. 


£181    4    0 

£158  17    8 

£79  18    4 

About  £30 


1895. 


1896. 


1897 


Small. 
'On  the  land. 


Turnips. 
£2  per  annum. 

£26  per  annum. 
£5  per  anntun. 


Analyses 


'Above  limit  ...  1 
.Below  limit  ...  - 


APPENDIX. 
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HANDSWOBTH  URBAN  DISTRICT^— NORMANTON  HILL  SEWAGE  WORKS. 


Appendix  4. 


(Diatriet  No.  A.) 

Due  eompleted  and  brooght  into  openJ^oa 

Eogiiieer 

Whether  nnctioned  bj  L.Q.R 

Aim  and  population  or  number  of  hooees  drained 


Afnage  daily  flow  of  sewage  in  dry  weather 

N&taie  of  sewage  (domestic  or  mixed  with  tradel 
refuse).    Is  surface  water  ineloded  f  / 

Number  of  water  dosets  in  area  drained   . 

LAND. 

Total  area 

Whether  nnderdrained,  and  howT 

Kett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  oontinaoasi  or  time\ 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

HLTERSu 

Nmnber  and  total  area 

Construction 

Whether  used  continuously  or  intermittently, 'I 
and  (if  the  latter)  whether  on  Dibdin's> 
method  J 

8T0RM  OVERFLOWa 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether  fixed  side  weirs,  \ 
leaping  weirs,  or  a^nstable  valves  / 

PtoDortion  of  flow  in  sewer  to  average  flow\ 
when  storm  orerflows  begin  to  act  / 

OCT  OF- 
Land 

laying  out  of  land 

Tanks 

FOters 

8LUD0R 
Amount 

How  dealt  with 

Cost^or 

Betum 

PBODUCHL 
Oops 

Yahie 

WORKING  EXFENSE& 
lAbonr 


At  the  end  of  1896. 

W.  H.  Lancashire,  OK,  Sheffield. 

Yes. 

Population  1,656. 

19,860  gallons. 

Domestic 

None. 

4  acres  0  roods  26  perches. 
Subsoil  drains,  sanitary  pipes. 
4  acres. 

Four.    Capadly  23»U00  gaUons. 
Used  together. 

Continuous. 

Alumino-forric. 

One  cwt.  per  diem. 

In  chamber  at  tank  head. 


.i* 


Two. 

Side  weiis  fixed. 


398/.    4<.    9d, 
170/.    2«.    6d. 


1895. 


Fuiupmg 

rSatisfactory    ...  17 
Reports  of  Inspectors  \ 

ICnsatisfactory      6 

1213. 


1896. 


1897. 


60  tons  per  annum. 
Used  on  the  land. 


Cats  and  cabbages. 
10/.  per  annum. 

82/.  per  annum. 
About  39/.  per  annum. 


{Above  Hmit 
Below  limit 
Y 
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ROYAL  COMBOSSIOJN   ON   SEWAGE   DISPOSAL: 


Appendix  4^ 


HANDSWORTH  URBAN  DISTRICR^HOLLINSEND,  INTAKE,  AND  GLEADLEY  SEWAGE  WORKS. 


i>ate  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  honaes  drained 

Avera^  daily  flow  of  sewage  in  dry  weathm 

Nature  of  sewage  (domestic  or  mixed  with  tiadel 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  closetb  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  oontiiiiioiia  or  time) 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently  1 
and  (if  the  latter)  whether  on  Dibdin^s  [ 
method  j 

STORM  OVERFLOWS. 


(Dis!^ct  No.  8.) 

At  the  end  of  1896. 

W.  H:  Lancashire,  C.E.^  Sheffield. 

Yes. 

Population  2,800. 

33,840  gallons. 

DcMnestic.    Only  yards  and  roofs. 

Three. 

4aere8. 

Subsoil  drains  with  sanitary  pipes. 

3  acres  1  rOod  20  perdes. 

Six.    Capacity  40,000  gallons. 
In  series  of  three. 

Continuous. 

Alumino-ferric. 

Rather  more  than  I  cwt.  per  diem. 

In  chamber  at  tank  head. 


Number  on  line  of  sewers  and  at  oat£aIl  works  t  One. 

Fixed  side  wdr. 


Construction— whether    fixed    side    weiia) 
leaping  weirs^  or  a^jusUble  valves  / 


ProDortion  of  flow  in  sewer  to  avenge  flow) 
when  storm  overflows  begin  to  act  j 


COST  OF- 

Land 

Laying  out  of  land 

Tanks 

Filten 

SLUDGR 
Amount 

How  dealt  with 

Cost^or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 

Pumping 


£781  16  0 
£315  16  11 
£3i:0    5    6 


1895. 


1896. 


1897. 


80  tons  per  annum. 

Given  away. 

Whoeling  but. 

None. 

Rape,  oat^^  eabbages, 
and  cauliflowers. 
£20  per  annum. 

£70  per  annum. 
£45  per  annum 


14 


{Satisfactory 
Unsatisfactory ...    7 


.  A  nalyses 


TAbove  limit 
i Below  limit 
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HAND8W0RTH  URBAN  DISTRICT.-MCHMOND  AND  BRETTON  HILL  SEWAGE  WORKS. 


Appendix  4. 


Date  completed  and  bsongbt  into  operation 

Engineer 

Whether  sanctioned  by  L.Q.R 

Area  and  population  or  number  of  houBes  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  closets  in  areti  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capaci^ 

Used  ail  together,  or  in  series 

Whether  flow  of  sewage  oontinaons,  or  timel 
allowed  for  settlement  j 

CHEMICAIA 
Nature 

Quantity 

How  added 

FILTERS. 

Ntanber  and  total  area 

Construction 

Whether  used  continuously  or  intermittently, - 
and  (if  the  latter)  whether  on  Dibdin's 
method 


BTORM  OVERFLOWa 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — ^whether    fixed    mda    weirs,  \ 
leaping  weira^  or  acljuetable  valves  / 

Proportion  of  flow  in  sewer  to  ayerage  Aow\ 
wnen  storm  overflows  begin  to  act  / 

008TOF- 
Land 

Laying  oat  of  land 

Tanks 

Filters 

8LUDGR 
Amount 

How  dealt  with 

Cost^ar 

Retam. 

FRODUCK 
Crops 

Value 

WORKING  SXFENSBa 
Labour 

Chemicals 

Puiuping 

rSatisfactory      ...    8 

Reports  of  Inspectors^ 

^Unsatisfactory ...    2 

1218. 


(District  Na  7.) 

At  the  end  of  1896. 

W.  H.  I^UMcashire,  C.E.,  Sheffield. 

Yes. 

Population  220. 
2,640  gallons. 

Domestic  (surface  water  excluded). 
Five. 


One  acre. 

Subsoil  drains. 

0  acres  3  roods  20  perches. 


Note,— A  further  area  of  0  acres 
3  roods  25  perches  has  been 
recently  purchased. 


Twa    Capacity  16,800  gallons. 
Together. 

Continuous. 

Alumino-ferric. 

Small. 

In  outfall  pipe. 

None. 
Do. 

Do. 


One. 


Fixed  aide  weir. 


Ist  lot  £202  17    6.      2nd  lot  £246    5    0. 
£4i2  IS    4. 
£109  16    3. 


1895. 


1896. 


1897. 


Nil. 


.^  £39  per  annum. 
£5  per  annum. 


rAbove  Umit 
Analyses-! 

VBelow  limit 


y  2 
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BOTAL  COMMISSION  ON  SEWAGE  DISPOfikAL: 


Appendix  4. 


HANDSWORTH  URBAN  DISTRICT.-HANDSWORTH  SEWAGE  WORKS. 


Dtote  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.R 

Area  and  population  or  number  of  houses  drohiad 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 


refuse).    Is  surface  water  included  I  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  I 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuoos^  or  time^ 
allowed  for  settlement  j 

CHEMICALa 
Nature 

Quantity 

How  added 

FILTEllS. 

Number  and  total  area 

Construction 


Whether  used  continuously  or  intermittently,  "j 
and  (if  the  latter)  whether  on  Dibdin's}- 
method  j 

STORM  OVERFLOWS 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether  fixed  side  weirs,  | 
leaping  weirs,  or  a(]yustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow) 
wnen  storm  overflows  begin  to  act  jf 

COST  OF- 
Land 

Lading  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  i^ith 

Cost,  or 

Return 

PRODUCE 
Crops 

Value 

WORKING  EXPENSES 
Labour 

Chsmicab 

Pumping 


(District  No.  5.) 

At  the  end  of  1896^ 

W.  H.  Lancashire  C.E.,  Sheffield. 

Yes. 

Population  1,175.. 

14,100  gallons. 

Domestic    Very  small  proportion. 
Seven.? 


2acre& 

Subsoil  drtdn  with  sanitary  pipes. 

2  acres. 

Twa    Capacity  16,000  gallons. 

Together. 

C6ntiBiious. 

Ahmiino-ferric 

Half  cwt.  per  diem. 

In  chamber  at  tank  head. 

None. 
Do. 

Do. 


.•„.  1- 


Two. 

Fixed  side  weirs. 


£504    5    8 

£197  18    7 

£1>1    9    8 


1895. 


1896. 


1897. 


CauHfiowers 
Nil,  to  present  time. 

£52  per  annum. 
£23  per  annum. 


Reports  of  Inspectors 


^Satisfactory       ...  13 


tUnsatisfactoiy 


Analyses-! 


C Above  limit    ...  - 
Below  limit    ...  1 


•»• 
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Appendix  L 


HAWORTfl  URBAN  DISTRICT.-LEES  AND  CROSS  ROADS  SEWAGE  WORKS. 


Date  eorapleted  and  bronghi  into  operation 


aer 

Wbethei  sanctioned  by  L.a.R 

Area  and  population  or  nnmber  of  honaea  drained 

Average  daily  flow  of  aewage  in  dry  weather 

Natnre  of  sewage  (domestic  or  mixed  with  trade\ 
refoaeX    Is  aoifaoe  water  included  I  / 

Komber  of  water  ekaeta  in  area  drained 

LAND. 

Total  area 

Whether  nnderdrained,  and  howf 

Nett  area  upon  which  sewage  can  be  treated 

TANK& 

Nnmber  and  total  capacity 

Uied  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  aettlement  j 

CHEMICAL& 
Nature 

Quantity 

How  added 

riLTERSu 

Number  and  total  area 

Gonatruction 

Whether  used  continuously  or  intermittently,1 
and  (if  the  latter)  whether  on  Dibdin'sV 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

C^onstruction^whether  fixed  side  weirs,! 
leaping  weirs,  or  adjustable  valves  / 


I 


March,  1891. 

A.  E.  Preston,  CE^  Riadf ord 

Yes. 

472  houses  drained. 

62,074  gallona. 

Domestic 
56. 

Nine  acres. 

(Jnderdrained  by  6  inch  loose  socket  pipes. 

4^  acres. 

Six  tanks,  10,182  gallons. 
Used  in  series. 

Used  both  ways. 

None. 

Do. 

Do. 

Do. 
Do. 

Do.l 


I 


Pronortion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  bogin  to  act 

COST  0¥- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE 
Amount 

How  dealt  with 

Cost^or 

Retam 

PRODUCE 

ClOpB 

Yahie 

WORKD7Q  EXPENSEa 

Labour 

Chcnucals 
Pumping 


Do. 
Do. 

Do. 

£2,270. 
£1,176. 


1895. 


Used  on  grass  land. 
Do. 


1806. 


Unable  to  state  amount. 


I     Do. 
Do. 


1897. 


Let  by  tender.    Tenant  farms  the  land  and  takes  produce. 

Kent  £2  last  year. 
Do. 


None. 

Do. 

Do. 


••• 


6 


/'Satisfactory 
B^Kvte  of  InflpeetOTB-l 

VUnsatisfactory  •••    - 


Analyses-I 


f  Above  limit    ... 
Below  tmit    ... 
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ROYAL  COMMISSION   ON   SEWAGE   DISPOSAL: 


Appendix  4. 


.  HECKMONDWIKE  URBAN  DISTRICT. -HECKMONDWIKE.  SEWAGE  WORKS. 

(Farm  situate  in  the  Borough  of  Dewsbury.) 

Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B 


Area  and  population  or  number  of  houses  drained 
Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  oontinaoiu»  or  time 
allowed  for  settlement 

CHEMICALa 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 


) 


Construction 

Whether  used  continuously  or  intennittently  1 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,  \ 
leaping  weirs,  or  a4jtwtable  valves  / 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  j 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Fflters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Croon 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 

i^umping 


rSatisfactory  ...    6 
Reports  of  inspectors  j 

( Unsatisfactory   23 


1 


6th  April  1896. 

James  Savilie,  Town's  Surveyor,  Heckmondwike. 

Yes. 

697  acres.    2,384  houses.    Population  about  11,000, 

Estimated  to  be  350,000  gallons. 

Mostly  domestic.    1  large  brewery  and  a  few  manufactories 
connected.    Large  portion  of  surface  water  included. 

About  630. 

37^  acres,  31^  being  available  by  gravitation. 

15  inch  to  9  inch  main  effluent  fall  len^h  of  sand.   9  inch  and  6  inch 

under  drains  to  beds,  open  joint8,nibDle  stone  1  ft.  above  pipe*^,  laid 

28^  acres.  at  depths  6  to  8  ft.  below  surface  of  beds. 

Three. 

All  together. 

Continuous. 


None. 

Do. 

Do. 

Do. 
Do. 

Do. 


^.  1  at  the  end  of  main  outfall  sewer  to  flow  over  when  21  inch  pipes 
I     are  half  fnll. 

j  1  on  the  line  of  main  outfall  sewer  to  flow  over  when  21  inch  pipes 
!     are  two-thirds  full. 

Main  outfall  sewer  21  inch  pipes  are  half  full  at  outfall  end  when 
the  pipes  are  fully  charged  at  the  Town  end.  Main  outfall  about 
1^  niiles  long. 
Storm  overflows  in  various  sewers.    Leaping  weirs,  set  to  throw 
when  sewer  runs  more  than  in  slight  rainf>. 


About  £150  per  acre. 

£3,200. 

£500. 


1S95. 


1896. 


1897. 


Analyses 


Above  limit  4 
.  Below  limit  4 
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r 


HORBURY  URBAN  DISTRICT.-HORBURY  SEWAGE  WORKS. 

The  sewage  works  were  brought  into  operation  on  the  28th 

Sam  Shaw,  Esq.,  Dewsbury.  [December,  1896. 

Yes. 

About  1,300  houses  are  drained. 

Approximate  average  daily  flow  of  sewage  is  136,000  gaUons. 

Domestic  and  trade  sewagecombined.  Surface  water  is  included^ 

About  45  water-closets  are  drained  into  sewers. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.Q.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ] 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Nimiber  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  J 

CHEMICALS. 

Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,  1 
and  (if  the  latter)  whether  on  Dibdin'sJ- 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether  fixed  side  weirs,  \ 
leaping  weirs,  or  adjustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flowl 
when  storm  overflows  b^n  to  act  j 

COST  OF- 

Land 

Laying  out  of  land 
Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 
Return 

PRODUCJE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 


Pumping 

Reportn  of  Tiifrpe.?tors 


^Satisfactory    ...    21 
lUtasatftfactory        3 


-    r 

17  acres  ^  roods  and  39  perches. 

11  acres  of  above  is  underdrained  by  18,  15,  12  and  9  inch 
pipes,  also  4  inch  tile  drains. 

11  a^res  2  roods  and  27  perches. 


{ 


3  settling  tanks.    Total  capacity  190,000  gallons. 
Used  all  together. 
Flow  of  sewage  continuous. 

I 

No  chemicals  used  at  present. 

Do. 

Do. 

4  sludge  filters,  total  area  of  same  678  square  yards. 

The  slud£e  filters  are  constructed  of  2  in.  and  4  in.  tile  drain, 
and  covered  with  filtering  material  to  the  depth  of  2  ft.  as 
follows  : — 12  in.  broken  bricks,  6  in.  screened  clinket  ashes, 
and  6  in.  fine  ashes. 


') 


1 


Used  intermittently. 


None  on  line  of  sewers.    One  at  sewage  works. 
Fixed  side  weirs. 

The  level  of  weir  is  fixed  at  f  diameter  of  sewer. 

[\\  acres  2  roods  27  perches  now  in  use  is  leiaa^  from  Horbury 
\  Common  Land  Trustees  for  50  years  at  50/.  per  annum,  and 
t     6  acres  1  rood  and  12  perches  not  in  use  cost  l,260il.     i  ;:  k  ) 

Cost263i.  UOd. 

The  settling  tanks  cost  494/.  8«.  8^. 

2  sludge  filters  in  contract  cost  61/.  12«.  Orf.,  and  2  do.  cost 
101/.  6«.  2c/.  done  by  Council's  men. 


{ 


1895. 


1896. 


1 


1897. 


The  averageamountof  sludge  weobtainis30  loads  per  Week  (di*:^)' 


I 
The  sludge  is  given  to  farmers  on  condition  they  cart  same  away. 


The  sewage  farm  is  not  cultivated. 
Do. 


/The  working  expenses  of  the  sewage  farm  are  on;  an  average 
\     350/.  p6r  annum. 

Do. 


.  ) 


Do. 


r Above  limit    ...    1 
Analyses-! 

I  Below  limit    ...    - 


Ai»peudix  4. 


••• 
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BOTAL  COMMISSION  ON  SEWAGE  DISPOSAL: 


Appendix  4. 


HOYLAND  NETHER  XJRBAN  DISTRICT.-ELSECAR  SEWAGE  WORKS. 


Date  completed  and  broughl  into  operation 

Engineer 

Whether  sancttoned  by  L.O.BL 

Area  and  population  or  number  of  hoases  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  aewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  f  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

'      Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  tunel 
allowed  for  settlement  j 

CHEMICALa 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 


Construction 

Whether  used  continuously  or  intermittently 
and  (if  the  latter)  whether  on  Dibdin^s 
method 


'} 


STORM  OVERFLOWa 

Number  on  line  of  sewen  andaloatlaU  works 

Construction — whether    fixed    side    weirSiY 
leaping  weirs^  or  adjustable  valves  j 

i:^oportion  of  flow  in  aewer  to  average  flow) 
wnen  storm  overflows  begin  to  act  / 

CX)ST  OF- 

Land 

Laying  out  of  land 

Tanks 

Filters 

BLUDOE. 

Amount 

How  dealt  with 

Cost^or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSSa 
Labour 

Chemicala 

Fomping 


••• 


9 


rSatisfactory 

Reports  of  Lwipectois-! 

^Unsatisfactory  m*    8 


January,  1897. 

William  Farrington. 

Yes. 

Area  of  District  2,084  acres. 

Population  13,000. 

Domestic.    Surface  water  partly  included. 
Not  more  than  12  water  closets. 

12  acres. 

Yes.  '  6  inch  pipes  and  4  inch  field  tiles,  about  4  feet  deep. 

11  acres. 

Nine.    113,906  gallons. 
Both. 

Continuous. 

Spence's  aJumino-ferric. 
About  1  ton  per  month. 
Tti  cage  in  mixing  race. 

None. 
Do. 

Do. 


Five. 

Side  weirs. 

Sewer  about  f  full  before  overflows  act. 

£1,000. 
Total  cost  of  works  £2,830. 


1895. 


1896. 


\  Have  not  details  of  cost. 


1897. 


Analysee-I 


f  Above  limit    ... 
Below  limit 


••• 
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Appendix  4. 


ILKLEY  lllBAN  DISTRICT.-ILKLEY  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

^Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Natui-e  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  1  J 

Namber  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  he  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added  i 

HLTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,  "j 
and  (if  the  latter)  whether  on  Dibdin'sj- 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


} 


Construction — whether    fixed    side    weirs, 
leaping  weirs,  or  adjustable  valves 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  j 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SUDOR 

Amount 

How  dealt  with 

CoAt,or 

Return 

PRODUCK 
Crops 

Value 

WORKING  EXFENSEa 

Labour 

Chemicals 
Famping 


November,  1898.  (After  extensions  and  alterations.) 

John  Waugh,  C.E.,  Bradford. 

Yes. ' 

1,210  houses  drained. 

About  450,000  gallons. 

Domestic.    One  laundry  and  one  brewery.    Surface  water  i* 

included. 
1,255,  and  about  170  waste  water  closets. 

Nine  acre.s. 

Earthenware  subsoil  drainf«. 

6i  acres. 

Five  tanks.     170,000  gallons. 
May  be  used  either  way. 
Continuous. 

Alumino-ferric. 

150  lbs.  per  day. 

Automatic  chemical  mixer.    (Pratt's  patent.) 

None. 
Do. 

Do. 

Several  on  line  of  sewers  and  one  at  outfall  works. 
Three  fixed  weirs  and  the  rest  adjustable  valves. 

Ovei-flows  at  J  diameter  of  sewer. 


The  original  scheme  was  carried  out  in  1876,  and  recent 
extensions  have  been  carried  out  at  a  cost  of  £2,000,  ex- 
clusive of  value  of  land  purchased  under  origmal  scheme. 

/  No  particulars  easily  available  as  to  cost  of  original  scheme, 
or  how  separated,  except  the  total  amount  borrowed  m 
1876-7  was  £15,000  for  works  of  sewerage  and  sewage 
disposal. 


1895. 


1 896. 


1897. 


]  Details  already  supplied  to  Inspector  Tindall 


Rei)ort?i  of  Inst>€ctors 


1213 


r  Satisfactory     ...  12 
t  Unsatisfactory       f> 


Analyses 


C Above  limit    ...    - 

tBelow  limit    ...    - 

Z 
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ROYAL   COMMISSION  ON  SEWAGE   DISPOSAL: 


Api)endix  4. 


ILKLEY  URBAN  DISTRICT.— BEN  RHYDDING  SEWAGE  WORKS. 


D&te  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  populaJon  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


} 


Construction — whether    fixed    side    weirs, 
leaping  weirs,  or  adjustable  valves 

Proportion  of  flow  in  sewer  to  average  flowl 
wnen  storm  overflows  begin  to  act  J 


COST  OF-       . 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGK 

Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCK 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 
Piimpi  ig 


November,  1898. 

John  Waugh,  C.E.,  Bradford. 

Yes. 

1,300  acres.    1,000  population. 

Not  been  gauged  yet. 

Domestic.    Surface  water  is  excluded. 
255. 

Eight  and  a  half  acres.    . 
Subsoil  drains  under  banks. 
Six  acres. 

Tanks  in  duplicate.    30,000  gallons  each. 
May  be  used  either  way. 

Time  allowed  for  settlement. 

^Mumino-ferric. 
50  lbs.  per  day. 
By  automatic  chemical  mixer. 

None. 
Do. 


Whether  used  continuously  or  intermittently,  ^  .     ^ 
and  (if  the  latter)  whether  on  Dibdin's  \  •     ^^^• 
method 


rSatiifacton 

Rei  orts  of  rnspectors  - 

'  rnsatisfaoloiv 


1^) 


One,  on  line  of  sewers. 
Fixed  weir. 

Overflows  at  i  diameter  of  sewer. 

£1,300. 
£1,268. 

£480. 


1895. 


1896. 


189' 


No   details     yet    available. 
^      November  last. 


Works     only    completeii    in 


Analyses 


Above  limit  ... 
Below  liiTiit    ... 
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Appeii<Ux  4. 


KNARESBOROUGH  URBAN  DISTRICT.-KNARESBOROUGH  SEWAGE  WORKS. 


Date  oompleted  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  I 

Nett  area  upon  which  sewage  can  be  treated 

TANBS. 

Number  and  total  capacity 

Used  aU  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin'sj- 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — ^whether  fixed  side  weirs,! 
leaping  weiia,  or  a4)ustable  valves  / 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overfiowa  bogin  to  act  / 

COSTOF- 
Land 

Laying  out  of  land 

Tanks 

FUters 

SLUDGR 
Amount 

How  dealt  with 

Cost^or 

Retam 

PRODUCE 
Crops 

Value 

WORKING  EXPENSB& 
Labour 

Chemicals 

Pampifig 


rSatisfactory    . 

Reports  of  Inspectors  \ 

tUnaatisfactory 

1213. 


1897.  (Information  not  supplied  by  Autiiority. 

D.  Balfour,  Newcastle. 

Yes. 

470  acres.    4,649  population  (1891). 

ft 

Mixed  with  trade  refuse  (small  volume).    Yes. 


13  acres. 

5  acres  underdrained. 

10  acres. 

Two  tanks. 
In  series. 

Continuous. 

None. 

Do. 

Do. 

Do. 
Do. 

Do, 


Fixed  weirs  on  sewers,  adjustable  weirs  at  sewage  works. 


1895. 


1896. 


1897 


Pumped  on  to  sludge  area,  dried  and  carted  away. 


Garden  produce.         CJarden  T)roduce.       Garden  produce. 


Analyses- 


r Above  limit 
iBelow  limit 


7    ^ 
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ROYAL   COMMISSION   ON   SEWAGE   DISPOSAL: 


METHLEY  URBAN  DISTRICT.-MICKLETOWN  SEWAGE  WORKS. 


Date  completed  anc'  brought  into  operation 

Engineer 

Whether  sanctionea  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 


Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  I 

CHEMICALS. 
Nature 

Quantity 

How  added 

IILTEIIS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,"! 
and  (if  the  latter)  whether  on  Dibdin'sj- 
method  j 

8T0RM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether     fixed    side     weirs,  \ 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow\ 
wlien  storm  overflows  begin  to  act  j 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGK 
Amount 

How  dealt  with 

Cast,  or 

Return 

FRODUCE 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Cbemicals 

Puniiimg 

C Satisfactory  ... 

Konorts  of  Inspectors  ■ 

*  t  Insatisiactory    16 


J 


Total  cost  £ n,r)0().     Cannot  be  divided. 


1895. 
No  record. 

Do. 

Do. 

Do. 


Do. 
Do. 

Do. 
Do. 

Do. 


1896. 

1 897. 

No  record. 

No.  record- 

- 

Do. 

•    Given  away 

Do. 

No  record. 

Do. 

None. 

Do. 

Do. 

Do. 

Do. 

Do. 

No  record. 

1  )o. 

None 

Do. 

1  )o. 

Analyses 


f 


Above  1  niit 
Below  limit    - 
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AppeiuUx  4. 


METHLEY  URBAN  DISTRICT.-COMMON  SIDE  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

\Miether  sanctioned  by  L.G.R 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  1  j 

Number  of  water  closets  in  area  drained 

UND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANICS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  J 

CHEMICALa 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 


1886. 

Messrs.  Martin  &  Fenwick,  Leeds. 

Yes. 

143  houses. 

5,290  gallons. 

Domestic.    Partially. 

None. 

0  acres  3  roods  1  perch. 

Yes. 

0  acres  2  roods  0  perches. 

4.    4,000  cubic  feet. 
Series. 

Continuous. 
None. 


1    Do. 

i 

,    Do. 


See  al)ove. 

Underdrained  and  levelled 


Whether  used  continuously  or  in termi tten  tly, ^ 
and  (if  the  latter)  whether  on  Dibdiii's  \     Contmuously. 
method  j 

STOHM  OVEllFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works     None. 


Construction— whether    fixed    side    weirs,  \ 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow) 
when  storm  overflows  begin  to  act  J 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicab 

Pumping 

'    r Satisfactory    ...  18 

Reports  of  Inspectors  ] 

U'nsatisfactory       1 


Do. 
Do. 

Held  under  lease  from. 


1 
J 


Total  cost  £5,500.    Cannot  be  divided. 


1895. 

189(). 
No  record. 

- 

1897. 

No  record. 

No  record. 

Do. 

Do. 

Given  away. 

Do. 

Do. 

No  record. 

Do. 

Do. 

None. 

Do. 

Do. 

Do. 

Do. 

Do. 

.  Do. 

Do. 

Do. 

No  record 

Do. 

Do. 

None. 

Do. 

Do 

Do. 

• 

Analyses 

f 
1 

\br 

Mi 

we  limit     .. 
Dw  limit     ...    - 
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ROYAL  COMMISSION  ON  SEWAGE   DISPOSAL. 


Api>endlx  4. 


METHLEY  UKBAN  DISTRICT.— FINDER  GREEN  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.R 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  1  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  ] 

CHEMICALS. 

Nature 

Quantity 
How  added 

ULTEllS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,) 
and  (if  the  latter)  whether  on  Dibdin's> 
method  J 

STORM  OVERFLOWS.  i 

Number  on  line  of  sewers  and  at  outfall  works 

Construction—- whether  fixed  side  weirs,) 
leaping  weirs,  or  adjustable  valTes  J 

Proportion  of  flow  in  sewer  to  average  flow) 
when  storm  overflows  begin  to  act  J 

COST  OF- 

Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGF^ 
Amount 

,    How  dealt  with 

Cost,  or 

Return 

TRODUCE. 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Cliemicak 

Pumplfig 


1886. 

Messrs.  Martin  &  Fenwick,  Leeds. 

Yes. 

7  houses. 

259. 

Domestic.    Partially. 
None. 

0  acres  2  ixxkLb  34  perches. 
Yes.    Land  drain  pipes. 
0  acres  2  roods  0  perches. 

4.    1,800  cubic  feet. 
Series. 

Continuous. 

None. 

Do. 

Do. 


I     See  above. 

Underdrained  and  levelled. 


Continuously. 


None. 
Do. 

Do. 

Held  under  lease  from 


Total  cost  £5,500.    Cannot  be  divided. 


!tei)ort8  of  Inspectors 


/"Satisfactory    ...    :i 
(Unsatisfactory  , 


1895. 

1896. 

1 
1 

1 

1807. 

No  record. 

No  recoid 

1 

No  record. 

Do. 

Do. 

1 

Given  away. 

Do. 

Do. 

1 

No  reoiml. 

Do. 

Do. 

1 

None. 

Do.    . 

Do. 

1 

No  record. 

Do. 

Do. 

i 

1 

Do. 

t 

Do. 

Do. 

Do. 

Do. 

Do. 

None.] 

Dc 

Do. 

1 
1 

1 

1 

Do. 

« 

Analyses 

1 

Above  limit 
Belcw  limit 
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METHLEY  URBAN  DISTRICT.— SCHOLEY  HILL  SEWAGE  WORKS. 


ApiMsiiiUx  4. 


Date  completed  and  brought  into  operation 

EDgineer 

\Vhether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

^Vhether  underdrained,  and  how  ? 

Xett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

fILTEHS. 

Number  and  total  area 

Ccjnstruction 

\\rhether  used  continuously  or  intermittently,  1 
and  (if  the  latter)  whether  on  Dibdin'sJ- 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether  fixed  side  weirs,  \ 
leaping  weirs,  or  a4justable  valves  j 

ProDortion  of  flow  in  sewer  to  average  flow  1 
when  storm  overflows  begin  to  act  j 

<pST  OF- 
Land 

Laying  out  of  land 

Tanks 

FUtera 

SLUDGE 
Amount 

How  dealt  with 

O»t^or 

Return 

FliODUCE 
Crops 

Value 

VVOKKIKQ  EXPENSEa 

Labour 

Cbemicald 
Puiiiping 


i  Satisfactory      ...     7 
Heports  oS  Jns^jectors-j 

*  (Tnsatisfaotory ...     7 


1886. 

Messrs.  Martin  k  Fenwick,  Leeds. 

Yes. 

76  houses. 

2,812  gallons. 

Domestic.     Partially. 

10. 

0  acres  1  rood  35  perches. 
Yes.    Land  drain  pipes. 
0  acres  1  rood  0  perches. 

4.    4,000  cubic  feet.. 
Series. 

Continuous. 

None. 

Do. 

Do. 

See  above. 

Underdrained  and  levelled. 

Continuously. 


None. 
Do. 

Do. 

Land  held  under  lease  from 


Total  cost  £5,500.    Cannot  be  divided. 


189.J. 
No  record. 

Do. 

Do. 

Do: 

Do. 
Do. 

\ 

Do; 

Do, 
Do. 


189fj. 

1 

1897. 

No  record. 

No  record. 

Do. 

1 
1 

(riven  away. 

Do. 

1 

1 

No  record. 

Do. 

None. 

Do. 

Do.     ' 

Do. 

1 

Do.     . 

Do. 

1 

No  record. 

Do 

1 

1 

None. 

Do. 

1 

1 

I 

Do, 

Analyf^f^s- 

AIk 

)ve 

3'V 

limit'  ... 
limit    ...    - 
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ROYAL  COMMISSION  ON  SEWAGE  DISPOSAL  : 


Appendix  4. 


MEXBOROUGH  URBAN  DISTlilCT.-MEXBOROUGH  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 
Engineer 

^V'hethe^  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  » 

refuse).    Is  surface  water  included  ?  /  i 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 
Nett  area  upon  which  sewage  can  be  treated 
TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,! 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  1 

STORM  OVERFLOWS 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,! 
leaping  weirs,  or  adjustable  valves  | 

Proportion  of  flow  in  sewer  to  average  flow! 
when  storm  overflows  begin  to  act  j 

COST  OF- 

Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 

Pumping 


Reports  of  rnsi>ectors 


rSatisfactorj'       ..,  8 
{\  nsatisfactory  ...  3 


1887. 

Mr.  G.  White,  A.M.I.C.E.,  Mexborough. 
Yes. 

Area  1,293  acres.    Population  estimated  10,000. 
80  to  90,000  gallons. 

Domestic.    Yes. 
About  7)0. 

3i  acres. 
Underdrained. 
3i  acres. 

Nine.    257,236  gallons  (deduct  20,000  gallons,  one  tank  used  as  a 

bacteriological  filter). 
Series  of  3. 

Time  allowed  for  settlement. 

Alumino-ferric,  originally  black  ash. 
About  6  to  8  gi'ains  to  the  gallon. 
Cakes  placed  in  main  sewage  channel. 


One  of  the  above  tanks  20  feet  0  inch  x  22  feet  6  inch,  4.50  sui)er- 

ficial  feet  turned  into  filter. 
7  feet  6  inches  deep  coke  breeze,  aerated  by  ventilating  pijK's. 

Dibdin's,  continuous. 


Three  on  line  of  sewers. 


Side  weirs. 


12  inch  pipe  overflows,  two  on  18  inch  main,  one  on  ].')  inch 
main. 


1895-6. 


1896-7. 


1897-8. 


.  No  record  kept,  sludge  run  into  lagoons  to  dry  and  then  used 
as  tillage  on  the  sewage  farm. 


Mangolds,  lints,   rye 
grass. 

£25  14    3 


£24    3    8 

£23    0    0 

rLabour£78    0    0 
\Coal      £71  12    7 


Do.  ;  (Mangolds  staple  crop.) 


£34  17     1 


£35     1     6 

£22     3  10 

£78    0    0 
£69  15     1 


Not    made    n\)     until 
Dec.  31. 

Do. 

Do. 

Do. 
Do. 


{Above  limit  .. 
Below  limit   .. 
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NORTH  BIEKLEY  URBAN  DISTRICT.-NORTH  BIERLEY  SEWAGE  WORKS. 


Appendix  •!• 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.Q.& 

Area  and  population  or  niimber  of  hotLsee  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  f  j 

Nmnber  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  howl 

Nett  area  upon  which  sewage  ycan  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICALa 

Nature 

Quantity 

How  added 

ULTERS. 

Nomber  and  total  area 

Constmction 

Whether  used  continuously  or  intermittently,  ^ 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  j 

BTORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,  \ 
leaping  weirs,  or  a4justable  valves  / 

Proportion  of  flow  in  sewer  to  average  flow) 
when  storm  overflows  b^n  to  act  / 

COST  OF- 
Land 

Laying  out  of  l^nd 

Tanks 

Filters 

SLUDGE 

Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

C^iemicals 

Pomping 


1 


Reports  of  Inspectors 


1213. 


rSatisfactory      ...    2 
lUnsatisfactory  ...  30 


1880. 

John  Cook. 

Yes. 

4,308  acres.    22,753  population,  or  5,890  houses  drained. 

1,000,000  gallons. 

Domestic,  mixed  with  trade  refuse.    Surface  water  included. 

285. 

18  acres. 

2acresunderdrained,2acres])it  hill  shale  levelled  5  feet^deepand 

soiled  and  undrained,  and  6  acres  buildings  and  sludge  beds. 
10  acres  upon  which  sewage  can  be  treated. 

18  tanks.    200,000  gallons. 
Used  all  together. 

Continuous  flow. 


Lime  and  alumino-ferric. 

80  tons  of  alumino-ferric  and  160  tons  of  lime  per  year. 

Lime  added  as  milk  of  lime,  alumino-ferric  in  cakes. 


None.    Eflluent  from  tanks  run  on  to  land,  except  a  recently 
levelled  shale  hill  now  acts  as  a  filter. 


3  on  line  of  sewers  and  one  at  outfall  works. 

3  on  line  of  sewers  side  weirs,  and  at  outfall  works.leaping'weir. 

Acts  when  J  full. 

(And  Easement)  £5,258  188.  Od. 

About  £300. 

(And  Buildings)  £3,1»2  199.  5d. 


1895. 


189(5. 


1897. 


About  4,000  cubic  yards  yearly.  | 

'Wet  sludge  run  on  to  drained  sludge  beds;  and  allowed  to  dry, 
when  dry  carted  away  on  to  agricnltural  land  &c.,  by  farmers, 
at  a  cost  of  £100  a  year. 


Grass  and  after  grass. 
About  £20. 

£210.  *  £210 

£210  alumino-ferric,  £112  lime  per  year. 
None.  I  None. 


£220 


None. 


r Above  limit  ...  - 
Analyses'! 

iBelow  limit  ...  i 

A  A 


IGH 


ROYAL  COMMISSION   ON   SEWAGE  DISPOSAL: 


Appendix  4. 


OAKWORTH  URBAN  DISTRICT.-OAKWORTH  SEWAdE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Natui*e  of  sewage  (domestic  or  mixed  with  trade^ 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

^Vhether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS.  I 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently, "j  ( 
and  (if  the  latter)  whether  on  Dibdin'sV  j 
method  J  : 

STORM  OVERFLOWS.  1 

Number  on  line  of  sewers  and  at  outfall  works  I   None  on  line  of  sewers,  one  at  outfall  works. 


June,  1892. 

B.  Hopkinson  &  Co.,  Keighley. 

Yes. 

500  houses  drained. 

318,744  gallons. 

Domestic  sewage.    Surface  water  excluded  as  much  as  possible. 

190. 

5  acres. 

Underdrained  by  6  inch  pipes. 

5  acres,  only  2j  used  at  present. 

Two  tanks.    Capacity  26,562  gallons. 

In  series. 

Time  allowed  for  settlement. 


Construction^-whether    fixed    side    weirs,  j  I   Adjustable  valves, 
leapmg  weirs,  or  adjustable  valves  J      -^^j" 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  j 


COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGR 
Amount 

How  dealt  with 

Cost,  or 

Rotum 

PRODUCR 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumpinic 


£934. 


\ 

J 


Approximately  £1,300. 


None. 


1895-6. 


189(5-7. 


1897-8. 


What  amount  is  accum 


Do. 


ulated  is  dealt  with  on  the  land. 


Vegetables. 
44/.  10«.  llc^. 

59/.  10«.     3c?. 


Vegetables. 
54/.    5«.    Od, 


54/.  13«.    8c/. 


Vegetables. 
44/.    2s.    Gd. 

55/.    4«.    7c/. 


BeDorts  of  Inspectors 


'Satisfactory    ...  36 
.Unsatisfactory       3 


rAbove  limit ...    2 

Analyses-! 

I^Below  hmit ...    -^ 
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OSSETT  BOROUGH  URBAN  DISTRICT.-OSSETT  (SPA  OUTFALL)  SEWAGE  WORKS. 

Date  completed  and  brooglit  into  operation 

Engineer 

\Vhether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained  ( 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  closets  in  area  drained 


Api>endic4. 


Malcolm  Faterson. 
Yes. 

300,000  per  12  hours. 

Domestic,  trade  refuse,  and  stonn  water. 


LAND. 
Total  area 

Wiether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANXS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

AVliether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Qnantity 

How  added 

HLTERa 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently, 
and  (if  the  latter)  whether  on  Dibdin's 
method 

CTORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Constraction— whether    fixed    side    weirs,) 
leaping  weirs,  or  a4JU8table  valves  j 

ProDortion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  J 


22  acres. 
Underdrained 
7  acres. 

Three  sets  of  tanks.    Capacity  270,000. 


Continuous. 


Milk  of  lime  and  alumino-ferric 


No  filters. 


C06TOF- 
Land 

laying  oat  of  land 

Tanks 

FUtera 

SLUDGE 
Amount 

How  dealt  with 

Coat,  or 

Return 

I'KODUCR 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 

Pumping 


4  on  line  of  sewer,  1  at  sewage  works. 
Fixed  side  weirs. 


1895. 


1896. 


Average  1,200  cubic  yards  per  annum. 
We  pay  1«.  per  load  for  carting  on  land. 


I  Nil. 
D  . 


£190  per  annum. 
65. 


1897. 


Kep>rts  of  Inspector! 


^Satisfactory  ...  2 
I  Unsatisfactory  18 


r  Above  limit  .., 
Analyses-! 

I  Below  limit        2 


1119. 


A  a2 
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ROYAL   COMMISSION   ON   SEWAGE   DISPO.S'AL : 


Appendix  4. 


OSSETT  BOROUGH  URBAN  DISTRICT.-HEALEY  SEWAGE  WORKS. 


Date  completed  anc*  brought  into  operation 
Engineer 

Whether  sanctionea  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  ©r  mixed  with  trade  \ 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 
LAND. 

I 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time^ 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently  'i 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  j 

STORM  OVERFLOWa 

Number  on  Ime  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,  \ 
leaping  weirs,  or  adjustable  valves  j 

Proportion  of  flow  in  sewer  to  avei-age  flow) 
when  storm  overflows  begin  to  act  J 

COST  ')F— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGR 
Amount 

How  dealt  with 

Casti  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 


rSatitfactory      ...    8 
Reports  of  Inspectors-! 

y  UpsAtisf actiOry ...    8 


Malcolm  Paterson. 
Yes. 

65,000  gallons  per  12  houi*8. 

Domestic,  trade  refuse,  and  storm  water. 


About  li  acres. 
Underdrained. 


li  acres. 


Three  tanks.    50,000  gallons. 


Continuous. 


Milk  of  lime  and  alumino-ferric  blocks. 


Lime,  water-wheel. 


No  filters. 


One  at  sewage  works. 
Fixed  side  weir. 


1895. 


18JJ6. 


Average  360  cubic  yards  i)er  annum. 
We  pay  Is.  per  load  carting  on  land. 


£62  per  annum. 
£24  per  annum. 


1897. 


rAbove  limit 

Analyses-! 

I  Below  limit 
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OTLEY  URBAN  DISTRICT.— OTLEY  SEWAGE  WORKS. 


Appendix  4 


Date  completed  and  brought  into  operation 
Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  traded 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

THANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

•CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin'sV 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,  \ 
leaping  weirs,  or  ac^ustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow\ 
When  storm  overflows  begin  to  act  j 

COST  OF— 

Land 

Laying  out  of  land 

Tanks 

Filtei-s 

SLUDGE 
Amount 

Eow  dealt  with 

CJofltiOr 

Xtetum 

Crops 

Taiue 

'^^^HKINQ  EXPENSES. 
Xabour 

Chemicaia 

Pumping 


1893. 

Messrs.  Brierley  &  Holt,  Blackburn. 

Yes. 

1,800  houses.    Population  8,400. 

180,000  gallons. 

Mixed,  domestic  and  tiude,  mixed.    Yes. 

300. 

8  acres. 

Yes.    Tiles  6  inches  apart 

5  acres. 

4.     160,000  gallons. 
Intermittently  used  in  series 

Time  allowed. 

Alumino-femc. 
i  cwt.  per  day. 
Placed  in  cuffling  wire 

None. 
Do. 

Do. 


Fixed  weirs. 


£1,800. 

] 


J 


£8,000. 


1895. 

1896. 

imi. 

Given  away. 

Given  away. 

Given  away. 

• 

Turnips,  cabbages, 
peas,  beans  and 
,    carrots. 
£25 

Turnips,  cabbages, 
peas,  beans  and 
carrots. 

Turnips,  cabbages, 
peas,  beans,  and 
carrots. 

£120 

£60 

Sports  of  Lispectors 


{Satisfactory      ...    1 
Unsatisfactory  ...  26 


rAbove  limit  ...  - 
Analyses-! 

I  Below  limit    ...  6 
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ROYAL  COMMISSION   OX   SEWAGE  DISPOSAL 


Appeiulix  4. 


OXENHOPE  URBAN  DISTRICT.-OXENHOPE  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 
Engineer 

Whether  sanctioned  by  L.G.B. 

4rea  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  an  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,) 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,) 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow\ 
wnen  storm  overflows  begin  to  act  j 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGK 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

ChemioUs 

Pumping 


j     November,  1897. 

Barber  Hopkinson  &  Co.,  Keighley. 

Yes. 

240  houses  drained. 

15,000  gallons. 

Domestic  sewage  only.    No  road  water,  but  eave.s  water  where 
tipper  closets  are  used. 

65. 

XI  acres  2  roods  38  perches.  .  • 

Not  underdrained. 

7  acres  2  roods  0  jjerches. 

One.     15,000  gallons. 


Reports  of  Inspector 


Satisfactory    ••«    9 
Unsatisfactoiy      0 


Two  in  use,  and  two  in  course  of  construction. 

is  398  square  yards. 
Broken  stone  and  coke  breeze. 


Intermittently.    Dibdin^s  method. 


The  total  are» 


None. 
Do. 

Do. 

£1,650. 
Nil. 
i>lf<a 
£4(0. 


1895. 


189(5. 


189"; 


1  Above  limit    ...     - 
Analyses  >- 

J  Below  limit      ..    1 
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QUEENSBURY  URBAN  DISTRICT.— QUEENSBITRY  SEWAGE  WORKS. 


Appendix  4. 


Date  completed  and  brought  iuto  operation 

Sogineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  ?  j 

bomber  of  water  closets  in  area  drained 

iAND. 

Total  area 

Whether  underdrained,  and  how? 


1895.    (Information  not  supplied  by  Authority.) 

John  Drake. 

Yes. 

6,740  population.    1,471  acres. 

Mixed  with  trade  refuse.    Yes. 


3  acres  of  land.    I.D.F^ 


• — ^  ^*^«,  ui^v*«  «T4uv«u  sowa^«»  c»H  oe  ireatea 

TANKS. 

Number  and  total  capacity 

Eleven  tanks. 

Used  all  together,  or  in  series 

All  together. 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement                                 1 

Continuous. 

CHEMICALa 

Nature 

Aluiuino-ferric. 

Quantity 

How  added 

Put  into  channel 

FILTERS. 

Number  and  total  area 

None. 

Construction 

Do. 

I 


I 

Whether  used  continuously  or  intermittently, )  I 
and  (if  the  latter)  whether  on  Dibdin's  [  '    Do 
method  I 

I 

CTORM  OVERFLOWS.  ' 

Number  on  line  of  sewers  and  at  outfall  works     Several  on  line  of  sewers. 

Construction— whether    fixed    side    weirs,  \  , 
leaping  weirs,  or  adjustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  j 

<X)ST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE 
Amount 

How  dealt  with 

Cost^or 

Retom 

PRODUCE. 
Crops 

Value 

WOBKING  EXPENSES. 
Uboor 

Cheaucals 
Ptnnphty 


One  at  outfall  works. 


1895. 


1896. 


189: 


Put  on  to  sludge  filters.    Some  carted  away. 


Vegetables. 


Vegetables. 


Vegetal  >les. 


Reports  of  Inspectors 


rSatisfactory    ,..    4 
I  Unsatisfactory    22 


r Above  limit    ...     l 
Analyses-! 

I  Below  limit    ... 
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ROYAL  COMMISSION   ON   SEWAGE  DISPOSAL: 


Lppendix  4. 


HAVENSTHORPE  URBAN  DISTRICT.-RAVENSTHORPE  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 
Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
retuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

I 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time  i 
allowed  for  settlement  j 

CHEMICALS. 

Nature 

Quantity 

How  added 

Fn.TERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,! 
and  (if  the  latter)  whether  on  Dibdin'.s 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether    fixed    side    weirs  1 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  ovQrflows  begin  to  act  j 

COST  OF- 
Land 

Laying  out  of  land 

Tahks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

FRODUCK 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 


I 


1876. 

Malcolm  Paterson,  C.E. 

Yes. 

375  acres.    Population  5,600.    No.  of  houses  1^350. 

160,000  gallons. 

Domestic. 
100. 

14  acres. 

Partially.    Pipes. 

6  acres  3  roods  23  perches. 

Three.    Capacity  38,250  gallons. 
In  series. 

Continuous  when  pumping. 

Lime  as  milk  of  lime. 

36  tons  per  annum. 

By  lime  mixer  to  carrier. 

None. 
Do. 

Do. 


One  on  sewer. 
Fixed  weir. 


When  tank  sewer  overflows*^ 


\  £15,000. 


1895. 


Buried. 


1896. 


Buried. 


Oats, 

£.■)    0 

0 

£200    0 

0 

£30    0 

0 

£112  16 

0 

1897. 


Buried. 


Reports  of  Inapectors 


'Satisfactoi/  ... 
^Unsatisfactory   6 


Oats.. 
£5    (♦    0 

£200    0    0 

£30    0    0 

£112  16     0 


r Above  limit  ...  1 
Atialyses-j 

IBelow  limit  ...  1 


Oats. 

£5    0 

0 

£200    0 

0 

£30    0 

0 

£112  16 

0 
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RAWDON  URBAN  DISTRICT.— RAWDON  SEWAGE  WORKa 


Date  completed  and  brought  into  <^ratkm 

Engineer 

Whether  sanctioned  by  L.G.R 

Area  and  poptdation  or  number  of  honaes  drained 

Average  daily  flow  of  sewage  in  dry  weather 

^^fare  of  sewage  (domestic  or  mixed  with  trade\ 
refofleX    Is  surface  water  included  ?  j 

Nmnber  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  undenbrained,  and  howf 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time\ 
allowed  for  settlement  ) 

CHEMICALa 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,  ^ 
and  (if  the  latter)  whether  on  Dibdin's^ 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — ^whether  fixed  side  weirs,  \ 
leaping  weirs,  or  acyustable  Talves  / 

Pronortion  of  flow  in  sewer  to  average  flowl 
when  storm  overflows  begin  to  act  / 

COBTOF- 
Land 

Laying  out  of  land 

Tanb 

Tihen 

SLUDGE. 
Amoont 

How  deak  with 

Cost,  or 

fieton 

• 

raODUCR 
Otcfpb 

Tahe 

WO&KINQ  EXFENSBa 
Uboor 

Chemieals 

PlUlitflliy 


Appendix  4. 


1897. 

William  Henry  Radf<Hti,  Nottingham. 

The  lisoiR  and  scheme  were  sanctioned  by  L.Q.B. 

14,or>9  acres.    Population  3,077. 

About  50,000  gallons. 

Almost  entirely  domestic.    Excluded  as  much  as  possible. 
Not  known  exactly. 

15  acres. 

Drained  with  land  tiles.    Drains  6  feet  deep,  7  yards  apart 

12  acres. 


I     6  tanks  each  20  x  20  feet  x  6  feet  deep. 

Used  in  two  sets  of  3  each. 

A  continuous  flow  through  one  set  of  tanks  until  there  is  a  fair 
amount  of  deposit,  when  they  are  drawn  off  and  the  other 
set  put  in  usa 

Alumino-ferric. 

About  10  to  12  grains  to  a  gallon. 

It  is  dissolved  in  a  large  tub,  from  which  a  continuoiu  stream 
is  sprinkled  into  the  sewage  as  it  leaves  the  outfall  pipe. 

After  chemical  precipitation  the  sewage  flows  on  the  land  for 

filtration. 
Do. 


Do. 


2  fixed  in  manholes* 
Fixed  side  weirs. 


A  12-inch  pipe  is  filled  to  a  depth  of  10  inches  before  it  flows 
over  the  storm  weir. 


£4,446. 


Mixed  up  with  other  items  in  contract.  Over  £18,000  have 
been  expended  on  the  scheme  already,  and  various 
ext^isions  are  now  required. 


1895. 


1896. 


J 


1897. 


^ 


We  have  an  excellent  lime  mixing  machine,  but  as  we  do 
not  need  to  use  lime  at  present,  we  have  very  little 
sludge,  and  the  little  we  have  can  be  dealt  with  on 
our  own  land  for  years  to  come,  as  the  land  is  of  a  very 
sandy  nature. 


Turnips,    potatoea,  cabbages,  <bc 

I 


For  treatment  not  separated  from  other  costs  in  connection 

[with  sewag 
18  to  20  pound-s. 

None. 


^«1K)rtR  of  Inspectors 


{Satisfactory      ...    4 
Unsatisfactory...    - 


1213 


Analyses- 


Above  limit    ... 
Below  limit 


Bd 
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BOYAL  OOMMISSION  ON  SEWAGE   DISPOSAL: 


Appendix  4k 


ROTHWELL  URBAN  DISTRICT.— LEMONROYD  SEWAGE  WORKS. 


Cate  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.Q.R 

Area  and  population  or  nnmber.  of  honses  drained 

Ayerage  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  doaets  in  area  drained 

LAND. 

Total  area 

.  Whether  nndecdrained,  and  how  f 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 


FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,' 
and  (if  the  latter)  whether  on  Dibdin 
method 


ttently,! 
dbdin^s  V 


STORM  OVERFLOWa 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weiz8,\ 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flowin  sewer  to  average  flow  \ 


>po: 
me 


when  storm  overflows  begin  to  act 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

BLUDGR 
Amount 

4 

How  dealt  witk 

Coet^or 

Return 

PRODUCR 
Crops 

Value 

WORKING  BXFENSE& 
Labour 

Chemicab 

Pumping 


July,  1898. 

Sam  Shaw,  Dewsbury. 

Yes. 

1,708  houses. 

Mixed  with  tirade  refuse.    Partly* 


20  acres. 

Yes.    4  inch  pipes. 
18  acres. 

9.    26,000  gallons. 
In  series  of  3. 

Continuous  flow. 

/ 

Alumino-ferric  and  lime. 

^  ton  alumino-femc  per  week. 

Alumino-ferric  in  box  of  outfall  channel,  lime  mixed  witJ 
engine. 

None. 
Do. 


Do. 


1  on  line  of  sewers  and  1  at  outfall. 


Movable  boards 


.  ..  1. 


Two-thirds. 


\ 


\  £7,000. 


/ 


1895. 


1896. 

1898  (6  months) 

1 

1 

I 

! 
1 

230  loads. 

Removed  by  farmers 

None. 

1 

Do. 

• 

1 

1 

1 
1 

1 

Do.      . 

Do. :;    : 

1 

1 
1 

1 

• 

£91     5    0 

£89    6    0 

None* 

Reports  of  inspectors 


r Satisfactory  ...  16 
I  Unsatisfactory 


r Above  limit  ...  1 
Analyses*! 

\Below  limit   ...  - 


APPENDIX. 
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ROTHWELL  URBAN  DISTRICT,— THORPE  SEWAGE  WORKS. 

Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tradel 
refuse).    Is  surface  water  included  ?  / 

Number  of  water  closets  in  area  drained 


('•.* 


Appendix  4. 


LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time\ 
aDowed  for  settlnnient  j 

CHEMICALa 
Nature 

Quantity 

How  added 

FELTERa 

Number  and  total  area 

Constmction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin's 
method 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs,  \ 
leaping  weirs,  or  adjustable  valyes  / 

ProDortion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  b^n  to  act  / 

COST  OF- 
Land 

Laying  out  of  land 
Tanks 


July,  1896. 

T.  H.  <&  W.  K  Richardson,  Bond  ^treet^,  Leeds. 

Yes.  . 

127  houses. 


Domestic.    Part 
None. 


Filters 

8LUDQR 
Amount 


I 


How  dealt  with 

Cost,  or 

Betum 

PRODUCR 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 

Pumping 


V 


1  acre  0  roods  20  perches. 

Yes.    4  inch  pipes. 

1  acre  6  roods  16  perches! 

3.    4,400  gallons. 
Used  all  together. 

Continuous. 

Alumino-ferric. 

About  2^  cwt.  per  week. 

A  block  is  put  in  carrier  at  outfall. 

None. 
Do. 

Do. 


»;  » / 


»•.* 


/:•   i.i 


.4' 


') 


*  I 
I 


One.  ' 

Acyustable  valve. 


/ 


£1062. 


1895. 


Taken  away  by 
farmers. 


Vegetables. 


1896. 


Taken  away  by 
farmers. 


Vegetables. 


1897. 


Taken  away  by 
farmers.  . 


Vegetables. 


The  land  is  cropped  by  the   attendant  who   receives    the 
value  (if  any)  in  port   payment    of  attendance. 


£2  18    0 

£11    4    7 

None. 


£7  16    0 

£22    9    2 

(Flart  used  in  1897.) 

None. 


£7  16    0 
£10  18    6 

Nooo 


Reports  of  Inspectors 


{Satisfactory    ...    8 
Unsatisfactory 


1213. 


TAbore  limit    ...    - 
Analysee-j 

iBelow  limit     ... 

bb2 
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ROTAL  CX)MMISSION  ON  SEWAGE  DISPOSAL 


Appendix!. 


ROYSTONE  URBAN  DISTRICT.— CUDWORTH  LANE  SITE  SEWAGE  WORKS. 


Date  completed  and  tarought  into  operation 
Engineer 

Whecner  sanctioned  hy  L.G3. 

Area  land  popuktion  or  nnmber  of  hoUMs  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tndel 
refoseX    ^  surface  water  incfaided  t  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  howl 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  oontinuons,  or  timel 
allowed  for  settlement  j 

CHEMICALa 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  oontinuousiy  or  intermittently.^ 
and  (if  the  latter)  whether  oa  Dibdin's  [ 
method  j 

STORM  OVERFLOWa 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,  \ 
leaping  weirs,  or  adjustable  valyes  j 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  j 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

FUtera 

SLUDOR 

Amount 

How  dealt  with 

Cost,  or 

Return 

FRODUCE 
Crops 

Value 

WORKING  EXFENSE& 

Labour 

Chemicals 
Pumping 


Ht'iKM'ts  of  Inspectors 


[Satisfactory       ...     :i 
I I'liHatisfactory  ...  13 


1896. 

Joseph  Latham,  Bamsley. 

Yes. 

700  houses. 

30,000  gallons. 

Domestic  only.    To  small  extent. 
About  20. 

7  acres  3  roods  6  perches. 
Underdrained. 
i  acres. 

None. 
Do, 

Do. 

Do. 
Do. 
Do 

Do. 
Do. 

Do. 


Two  at  outlet  works. 


)  £3,800  including  sewerage. 


1895. 


1896. 


189: 


All  dealt  with  on  land  and  treated  into  same. 


Do. 


Do. 
Do. 


Let  for  £5  \ier  annum.  Let  for  £6  perannum. 


Nil. 


Nil. 


Nil. 


£50  per  annum. 


Analyses 


rAlwve  limit 


I  Below  limit 


APPENDIX. 
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SILSDEN  URBAN  DISTRICT.— SILSDEN  SEWAOB  WORKS. 


Appttuiix     4, 


I 


Dile  completed  and  brought  into  operation 

Aigmeer 

Whether  sanctioned  by  L.G.R 

^Tea  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 
refuaeX    Is  surface  water  included  ?  J 

Nomber  of  water  closets  in  area  drained 

LAND. 
T6talarea 

Whether  underdrained,  and  how  f 

Nett  area  upon  which  sewage  can  be  treated 

TANK& 

Number  and  total  capadfy 

Uaed  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  J  | 

€H£MIGALa 

Nature  ; 

Quantity  I 

I 

How  added 

FILTERS. 

Number  and  touvl  area 

Cmstruction 

Whether  used  continuously  or  intermittently,  "j 
and  (if  the  latter)  whether  on  Dibdin'sv 
method  ) 

8T0RM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether  fixed  side  weirs,  1 
leaping  weirs,  or  ac^ustable  valves  / 


I    Main  works  completed  January,  18M. 
Chas.  Gk)tt,  Bradford. 
Yes. 
Population  4,000. 


Domestic.    No. 
300. 

12  acres. 

Underground,  with  18  inch  pipes,  6  feet  deep. 

9  to  10  acres. 

No.  6.    Capacity  8^600  gallons. 
In  series. 

Time  allowed  for  settlement 

None. 

Do. 

I>o. 


Do. 


Do. 


Do. 


3. 

Side  weirs. 


Pro 
w 


^portion  of  flow  in  sewer  to  average  flow)  •        '  .^ 

rhen  storm  oyerflows  begin  to  act  /I    ^^''^  required. 


OOCTOF- 
Land 

Laying  out  ci  land 

Tanks 

Filten 

SLUDGE. 
Amount 

How  dealt  with 

O»l,or 

Betum 

PRODUCE. 
Crops 

Value 

WORKISQ  EXPENSEa 
Labour 

Chemicals 
Pumpiag 


£1,713, 

Not  yet  completed. 


None. 


189f). 


1896. 


1897. 


(Satisfactory    ...  i^o 
Keports  of  Inspectors  -j 

U^nsatisfactory     '/2 


{Above  limit 
Below  limic 


1 
2 


18fO 


ROTAL  COMMISSION  OX  SEWAGE  DISPOSAL: 


- ».  1  ^ 


Appendix  4. 


SOOTHILL  NETHER  URBAN  DISTRICT.-SOOTHILL  NETHER  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 
Engineer 

Whether  sanctioned  by  L.G.R 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  doBets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 


allowed  for  settlement 

CHEMICALS. 

Nature 

Quantity 
How  added 

■ 

FILTERS. 

Number  and  total  area 

Construction 


i 


Whether  used  continuously  or  intermittently, 
and  (if  the  latter)  whether  on  Dibdin's 
method 


erORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


Construction — whether    fixed    side    weirs, 
leaping  weirs,  or  a4justable  valves 

Proportion  of  flow  in  sewer  to  average  flow\  < 
when  storm  overflows  begin  to  act    '  I 


} 


COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

eLUDGR 

AmoTmt 

How  dealt  with 

Cost^or 

Return 

FRODUCE. 
Crops 

Value 

WORKING  EXFENSSa 
Labour 

Chemicals 

Pumping 


4 


rSatisfactory     ^. 
Reports  of  InspectoiSH 

i Unsatisfactory ...  13 


1893. 

Malcolm  M.  Paterson,  C.E.,  Bradford. 

Yes, 

562  acres.    Population  about  5,900^ 

150,000  gallons. 

■ 

Domestic  and  trade  effluent.    Surface  water  not  included. 
70.     ' 

5  acres. 

' '  "  '■•■'.' 

Underdrained  with  3  inch  dry  socketed  pipes. 

3^  acres. 

Three.    Total  capacity  147,200  gallons. 

r 

Series. 

Continuous.  •• 

^  « 

Alumino-ferric  and  lime. 

2  tons  in  3  months  lime  and  alumino-f  erric. 

By  lime  mixer  driven  by  flow  of  sewage  and  aluniino-femc 
put  into  channels. 


>-  For  drying  sludge  only. 


Seven. 
Fixed  weirs. 
About  6  times. 


£l,2r)0. 

Fence.s  and  road  £^. 

£440. 

£150. 


1895. 


1896. 


1897. 


Dried  and  stored  and  given  away  if  anyone  will  take  it 


None. 


£96    2    8. 
£9    5    0. 
No,  gravitation. 


£163    1    6. 
£15  14    0. 


£136  16    0. 
£33  11    3. 


TAbove  limit    ..     - 
Analyses-! 

I  Below  limit     •«,    1 


APPENDIX. 
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SOUTHOWRAM  URBAN  DISTRICT.-CROMWELL  WOOD  SEWAGE  WORKS. 


Appendix  4. 


#ifii.  < 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.R 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  )  J 

Number  of  water  closets  in  area  drained 

LAND, 

Total  area 

Whether  underdrainec(,  and  how? 

Nett  area  upon  wluch  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  aU  together,  or  in  series 

Whether  How  of  sewage  continuous,  or  time) 
allowed  for  settlement  I 

CHEMICAL& 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  touU  area 

Ck>nstraction 


I 


1876. 

Yes. 

240  houses. 

Domestic.    Yes. 


(Information  not  supplied  by  Authority. 


Construction— whether    fixed    side    weirs,  \ 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flowl 
wnen  storm  overflows  b^n  to  act  J 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

FUters 

8LUDGE.  - 

Amount 

How  dealt  with 

Co8t,or 

Retan 

PRODUCR 
Crops 

Value 

WORKING  EZFEKSE& 
Labour 

Chemicals 

Pumping 


rSatisfactory  ...    - 

Reports  of  Inspectors  \ 

^Unsatisfactory   16 


2  tanks. 
Alternately. 

Continuous. 

None. 

Do. 

Do. 

Do. 
Do. 


•| 


\Miether  used  continuously  or  intermittently,^ 
and   (if  the  latter)  whether  on  Dibdin's  V  \  Do. 

method  J  i 

I 

STORM  OVERFLOWa  : 

Number  on  line  of  seweis  and  at  outfall  works     Do. 


J '« 


Do. 


Do. 


/. 


i 


K.    .   ' 


1895. 


V 

» 


Tipped  on  to  surface  of  land. 


None. 


\ 


> ,« ■    •* 


I  I 


. »» 


I »    #  • . 


.  -M ;■.;.? 


r  Above  limit 

Analys^B^       -  '^  • 

iBelow  limit 
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BOTAL  COMMISSION  ON  SEWAGE  DISPOSAL: 


Appendix  4. 


THORNHILL  URBAN  DISTRICT.-THORNHILL  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 
Engineer 

Wliether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time! 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  tota)  area 

Construction 

Whetiier  used  continuously  or  intermittently,  1 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  I 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Ckjnstruction— whether  fixed  side  weirs,  \ 
leaping  weirs,  or  a4justable  vatves  / 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  Btorm  overflows  begin  to  act  f 


I   April,  1894. 
Sam.  W.  Parker. 
Yes. 

About  1,700  houses. 
About  200,000  gallons. 

Domestic  only.    Roofs  only. 
70  to  80. 

12  acres. 

Underdrained  with  4  inch  land  tiles. 

7  acres. 

Two  series  of  7  tanks.    Total  capacity  325,000  gallons. 
Used  together,  except  when* one  set  are  being  cleaned. 

The  sewage  is  pumped  through  the  tanks  in  about  4  hours. 

Alumino-ferric  and  lime. 

8  grains  alumino-ferric.    2  grains  lime  (milk)  per  gallon. 

Alumino-ferric  blocks  placed  in  chemical  chamber,  and  sewage 
pumped  on  to  it,  the  lime  is  made  into  milk  of  lime  and 
mixed  with  sewage  in  the  pump  well. 

None. 

Do. 


Do. 


; 


COST  OF-- 

Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE 
Amount 

How  dealt  with 

Cost^or 

Rdtom 

PBODUCIE. 
Crops 

Value 

WORKING  EIPENBEa 
Labour 

Chemicals 

Pumping 


Reports  of  Inaptctcrs 


fSatiflfactoty 


(Unsatisfactory 


••• 


One  on  line  of  sewers,  and  one  at  outfall  worics. 
Ac^ustable  valves  and  penstock  valve. 


Leased  from  Savile  Estate. 


1895. 

1896. 

1897. 

No  calculation. 

No  calculation. 

No  calculation. 

Runs  by  gravitation  to  sludge  bed,  and  after  diying  carted 
on  to  land  by  farmer. 


None. 


None. 


None. 


Filter  beds  let  to  farmer,  last  year's  crop  oats  and  mangels. 


£130. 
About  £36 


TAbove  limit 
Analyses  s 

IBelow  limit 


••• 


APPENDIX. 
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THURLSTONE  URBAN  DISTRICT.-THURLSTONE  SEWAGE  WORKS. 


Appendix  4. 


I 


'D&te  completed  and  brought  into  operation 

Engineer 

\Miether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade!  j 
refuse).    Is  surface  water  included  ?  j  • 

Jfamber  of  water  closets  in  area  drained  t 

XAND. 

Total  area 

Whether  underdraincd,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TAlfKS. 

2?umber  and  total  capacity 

lUsed  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  J 

CHEMICALS. 
Nature 

Quaotity 

How  added 

FTLTEUJik 

Number  and  total  area 

Constrttotion 

Whether nser]  continuously  or  intermittently, "j 
and  (if  tlie  latter)  whether  on  Dibdin'sV 
aethod  J 

:^rORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


Formally  opened  22nd  October,  1897. 

T.  A.  Murray,  C.E.  (Sheffield). 

Yes. 

Area  about  1,000  acres.    Population  2,000.    Houses  300. 

80,000  gallons  per  day. 

Mixed.    Surface  water  excluded. 

About  six. 


7  J  acres. 

No. 

6  acres  divided  into  14  plots. 


Two,  holding  15,000  gallons. 
Together. 

Continuous. 

Alumino- ferric,  but  none  used  up  to  the  present. 

Do. 

Do. 

None.    The  system  being  intermittent  land  filtration. 
Do. 


Do. 


Two. 


Construction^-whether    fixed    side     weirs,!  |     Fixed  side  weirs. 


leaping  weir^  or  a4justab)e  valves 


/ 


I 


Proportion  of  flow  in  sewer  to  average  flow 'I  ^' 
when  etorm  overflows  begin  to  act  J 

COSTOF- 
Land 

Laying  oat  of  land 

Tanks 

Filters 

€1-UDGE 
Amount 

How  dealt  %vith 

Cost,  or 

Kctura 

rSODUCE 
CropA 

Value 

AVORKINQ  EXPENSE& 
Labour 

Chemicals 

Pumping 


During  stonjis  the  outflow  into  settling  tanks  is  increased  by  at 
least }  the  normal  average  flow,  and  completely  filling  the  pipes. 


£923. 

£400. 
£276. 


18&:). 


1896. 


1898. 


4  cart  loads  per  month. 

Used  on  sewage  farm  plots 
for  tillage  purposes. 


Reports  of  Inspectors 


1213. 


['Satisfactory      ...    5 
i  Unsatisfactory ...    1 


Oats,  cabbages,  cauliflowers,  peas,  celery,  and  other  market 
garden  produce. 

Only  2  or  3  of  the  plots  on  the  sewerage  farm  have,  daring  1898,  been 
cultivated.  When  the  whole  of  the  land  is  utilized,  it  is  expected 
to  produce  what  will  cover  working  expenses. 

£100  per  year  (estimated). 
Nil. 
Nil. 


{Above  limit    , 
Below  limit    ., 
re 
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ROYAL   CoilMISSION   ON   SEWAGE   DISPOSAL 


Appendix  4. 


TICKHTLL  URBAN  DISTRICT.-TICKHILL  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time  \ 
allowed  for  settlpment  J 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 


Construction 

Whether  used  continuously  or  intermittently, 
and  (if  the  latter)  whether  on  Dibdin' 
method 


:tently,1 
ibdin's  V 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs,  \ 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow 'I 
wlien  storm  overflows  begin  to  act  J 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGK 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCK 
Crops 

Value 

WORKING  EXPENSES. 
Tabom* 

Chemicals 


Puiiiping 


Reports  of  luopectors 


J 


Satisfactory     ...  11 


October,  1896. 

T.  Aird  Murray. 

Yes. 

337  houses. 

Domestic.    Yes. 
14. 

4  acres  2  roods  18  perches. 

Underdrained. 

4  acres. 

2.    972  cubic  feet.     1  flushing  tank,  4,000  gallons. 
Series. 


Time  allowed  for  settlement. 


Carbolic  acid. 


None. 
Do, 


Do. 


1  on  line  of  sewer. 


Side  sewers. 


£345  18  9. 
£197  15  11. 
£143  14    0. 


1895. 


1896. 


1897. 


Land  let  to  allotment 

holders. 
Gross  rents  £3 14s.  10^/. 


£23  8    0. 


£5    0    0. 


Analyses 


I  Un  satisfactory ...    2 


[Above  limit  ... 
I  Below  limit  ... 


APPENDIX. 
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WHITLEY  UPPER  URBAN  DISTRICT.-^GRANGE  LANE  SEWAGE  WORKS. 


Appendix  4. 


Pate  completed  and  brought  into  operation 

Kngineer  .       *   .     ' 

\Vhether  sanctioned  by  L.G.B. 

.\rea  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\  '    Solely  domestic, 
refuse).    Is  surface  water  included  ]  J  ' 

Number  of  water  closets  in  area  drained 


»  •■,• 


About  January,  189H4w :, 

R.  W.  Young,  Middlestown. 

No.     .  '    ' 

About  2  acres.    PopUlaticm  about  65. 

Say  65  gallons.  -  •    - 


LAND. 

Total  area 

^Miether  nnderdrained,  and  how  ? 

Xett  area  upon  which  sewage  can  be  treated 

TANKS. 

Xumber  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time)  j 
allowed  for  settlement  j  ; 

CHEMICAL& 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,  "j 
and  (if  the  latter)  whether  on  Dibdin'sV 
method  J 


None. 


<    One  line  of  sewer  and  site  of  tank. 
Do. 
Do. 


■i.  Ill  f< 


I 


Construction — whether    fixed    side    weirs,  1 
leafMng  weirs,  or  adjustable  valves  / 

Ph)oortion  of  flow  in  sewer  to  average  flowl 
when  storm  overflows  begin  to  act  J 


OF— 
Land 

Laying  out  of  land 
Tanks 

Filters 

M'lIlGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

IIIODUCE. 
Crops 

Value 

FORKING  EXPENSEa 
Labour 

Cbemicab 


I'umping 


Reports  of  Inspectors 


['Satisfactory    ...    5 
iUnsatisfactory .    - 


;•)•    ;•  I 


8x0x6  feet. 


All  together. 


Continuous. 


None. 

Do. 

Do. 

Do. 
Do. 

Do. 


>rORM  OVERFLOWS. 

Nmnber  on  line  of  sewers  and  at  outfall  works  i     ^^' 


Do. 
Do. 

10s. 
Nil. 

About  £10. 
Nil. 


I89r). 


1896. 


1897. 


Not  applicable,  but  working  expenses  up  to  present,  nil ' 


Analyses 


Above  limit    .. 
Below  limit    .. 


1213. 


C  c  2 
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ROTAL  OOMBOSSION  ON  SEWAGE  DISPOSAL: 


Appendix  4. 


WHITWOOD  URBAN  DISTRICT.— HIGHTOWN  SEWAGE  WORKS. 


Bate  completed  and  brought  into  opvatioB 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  honaee  drained 

Ayerage  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  f  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  t 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  J 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 


Whether  used  continuously  or  intermittently,^! 
and  (if  the  latter)  whether  on  Dibdin'sj- 
method  J 

6T0RM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether  fixed  side  weirs,! 
leaping  weirs,  or  a4JUBtable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow*) 
wnen  storm  overflows  begin  to  act  / 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE 
Amount 

How  dealt  with 

Cost,  or 

Return 

r::oDUCE 

Crops 

Value 

WORKING  EtPEKSES. 
Labour 

Chemicals 

Pumping 


September,  1882. 

John  Richardson,  Esq.,  C.E. 

Yes. 

Area  1,082  acres.    Last  census  4,806  (present  estimate  S,^).. 

About  100,000  estimated. 
Domestic.    Portly. 

12. 

49  acres  2  roods. 

Partly. 

36  acres. 

Mere  pumping  station  -2  tanks  =  400,000.    CtitSfke  ftom— t 

tanks,    Whitwood— 2  tanks. 
Mere  pumping  station— altogether.    CutsykafiaoD*— altogether 

Whitwood— altogether.  ^  ^  , 

Mere  pumping  station— time  allowed  for  settUMnwI.    CtttayJtfr 

farm— continuous.    Whitwood— continuoufik 


1  at  outfall  at  Cutsyke. 


Slide. 


Sewage  land  is  on  lease. 


\ 

ij 


The  whole  scheme  cost  over  £14,946. 


1895. 


No  accoimt  kept. 

Spread  on  land  for 

manure. 
No  account  kept. 


1896. 


Grass  and  vegetables. 
£83  17    8. 

£155  16    4. 


No  account  kept. 

Spread  on  land  for 

manure. 
No  account  kept. 


1897. 


No  account  kept 

Spread  on  land  for 

manure. 
No  accouirt  kept. 


£78    0    0, 


Grass  and  veget- 
ables. 
£124  10  10. 


£96  12    5. 


Grass  and  veget* 

ables. 

£108    5    4. 


£218  18    6. 


£83    4    0. 


£87  12    0. 


Reporti'  ?f  Inspectors 


{Satisfactory     . 
Unsatisfactory 


9 


rAbove  limit 
Analyses-I 

VBelow  limit 
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DONCASTER  RURAL  DISTRICT.— CUSWORTH,  SPROTBOROUOH    SEWAGE  WORKS. 

« 

1882. 


Appendix  4« 


IHkte  completed  and  brought  into  operation 

Whether  sanctioned  by  L.G.R 

Area  and  popolation  or  number  of  honaes  drained 

Aferage  daily  flow  of  sewage  in  diy  weather 


Sacrea. 
200  gallons. 


Tcfose).    Is  sorf aoe  water  included  f 
Number  of  water  doeets  in  area  drained 

u  vraae  ^ 

Domestic.    Yes. 
6 

LAlVD. 

Total  area 

• 

Whether  underdrained,  and  how  t 

Kett  area  upon  which  sewage  can  be  treated 

TANK& 

Number  and  total  capacity 

Two. 

Used  all  together,  or  in  series 

Used  separately. 

Whether  flow  of  sewage  continuous, 
allowed  for  settlement 

or  time) 

J 

Continuous. 

CHEMICAT18, 
Nature 

None. 

Quantity 

Do. 

How  added 

Do 

PILTEl^ 

Niunber  and  total  area 

Do. 

Construction 

1       • 

Do. 

Whether  used  continuously  or  intermittently,^  I 
and  (if  the  latter)  whether  on  Dibdin's  [  ' 
method  J 

STORM  OVERFLOWS 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether    fixed    side    weirs,  \ 
leaping  weirs,  or  adjustable  valves  j 

ProDortion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  / 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

FUters 

SLUDGE. 
Amount 

How  dealt  with 

Cost^or 

Return 

PRODUCR 
Crops 

Value 

WORKING  EXPENSE& 
Labour 

Chemicals 

damping 


/'Satiafaciory  ... 
Heports  of  Inspeetora  { 

^Unsatisfactory 


Do. 


About  £600.    Private  work. 


1895. 


1896. 


1897. 


rAbove  limit  ... 
Analyses-l 

iBelow  limit    ^ 
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ROYAL   COMMISSION   ON   SEWAGE   DISPOSAL: 


Appendix  4. 


HEMSWORTH  RURAL  DISTRICT.-AOKWORTH  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 
Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade ) 
refuse).    Is  surface  water  included  ?  j 

NTumber  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

OHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,) 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works  j 

Construction— whether    fixed    side    weirs,)  ' 
leaping  weirs,  or  adjustable  valves  / 

Proportion  of  flow  in  sewer  to  average  flow)  ; 
when  storm  overflows  begin  to  act  /  ■ 

COST  OF—  i 

Land  I 


Laying  out  of  land 

Tanks 

Filters 

SLUDGK 
Amount 

How  dealt  with 

Coet^or 

Return 

PRODUCK 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 


[Satisfactory    ...    9 
Reports  of  Inspectors  < 

I  Unsatisfactory       5 


I 


July,  1898. 

T.  H.  Richardson. 

Yes. 


Domestic  sewage  only.    Back  yards  and  roofs  admitted. 

From  40  to  60. 

,  <  .    . . 

5  acres  1  rood  26  perches. 
Yes.    4  inch  uBBCxsketed  pipes. 
4  acres  3  roods. 

(Three  tanks.    Two  16  ft.  0  inch  x  17  ft.  0  inch,  and  one 
\  18  ft.  0  inch  x  7  f t.  0  inch.    Each  3  ft.  deep. 

Used  in  series* 
Continuous  flow. 

Alumino-ferric.  .  . 

/Amount  not  known,  aj9  site  not  been  in  work  for  any  length. 
\of  time. 

In  block  in  channel. 

None. 
Do, 


Do. 


Two  in  line  of  sewers,  one^inoperative. 


7  times. 


(And  easements)  750/. 


1895. 


Given  away. 


None. 


1896. 


1897. 


£40  per  annum. 
Not  known  at  present. 
None. 


r Above  limit    ... 

Analyses-! 

t Below  limit     ...    1 
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HEMSWORTH  RURAL  DISTRICT.-HEMSWORTH  SEWAGE  WORKS. 


Appendix  4. 


Date  completed  and  brought  into  operation 

Engineer 

Wliether  sanctioned  by  L.G.B, 

^rea  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 
refuse).    Is  surface  water  includ^  ?  J 

iiumber  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANI^. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 

•  allowed  for  settlement  j 

<:he.micals. 

Nature 
Quantity 
How  added 

fILTERS. 

•  Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin'sj- 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,! 
leaping  weirs,  or  adjustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flow^l 
when  storm  overflows  begin  to  act  J 

<X)ST  OF— 
Land 

Laying  out  of  land 

Tanks 

■ 

Filters 

^l.UDGJE. 
Amount 

How  dealt  with 

Cofit,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labom* 

Chemicals 

Puui[)ing 


rSatisfactory      ...    1 

Reports  of  Inspectors  -{ 

^Unsatisfactory  ...  16 


Autumn,  1896. 
T.  H.  Richardson. 
Yes. 


Domestic  sewage  only, 
water  admitted. 

About  25. 


Back  yards,  roof  h,  and  pt)rtion  of  road 


4  acres. 

Yes.    4-inch  unsocketted  pipes. 

About  3  acres. 

(6  tanks.    Two  16  feet  0  inch  x  15  feet  0  inch,  two  15  feet  0  inch 
J      X  14  feet  0  inch,  and  two  15  feet  0  inch  x  12  feet  0  mch. 

[    Average  3  feet  deep. 
Used  in  serias. 

Continuous  flow. 

Alumino-ferric. 
4  cwt.  per  week. 
In  block  in  channel. 


None. 
Do. 


Do. 


2  on  line  of  sewers,  one  7  inch  above  invert.   Both  fixed  weirs. 


About  5  times. 


(And  easements)  £1,050. 


-All  in  one  contract. 


1895. 


Given  away. 


1896. 


1897.   . 


None. 


£50  per  year,  mcludii  g  Kinsley. 

£26  per  year 

None. 


r Above  limit   ...  1 


Analyaes- 


J^elovv  limit    ... 
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ROTAL  COKMISSION  ON   SEWAGE  DISPOSAL: 


Api»eiulix  4. 


HEMSWORTH  RURAL  DISTRICTT.-KINSLEY  SEWAGE  WORKS. 


Summer,  1896. 
T.  U.  Richardson. 


Date  completed  and  brought  into  operation  ^ 

Engineer  j 

Whether  sanctioned  by  L.G.B.  i  Yes. 

Area  and  population  or  number  of  houses  drained  I 

Average  daily  flow  of  sewage  in  dry  weather  | 

Nature  of  sewage  (domestic  or  mixed  with  tradel      Domestic  sewage  only.     Water  from  back  yards  and  roof* 

refuse).    Is  surface  water  included  1  j  I  admitted. 

Number  of  water  closets  in  area  drained  One. 


LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 


Construction 

Whether  used  continuously  or  intermittently 
and  (if  the  latter)  whether  on  Dibdin's 
method 


■] 


2  acres  1  rood  0  perches. 

i 

I   Yes.    4-inch  unsocketted  pipes. 
2  acres  1  rood  0  perches. 

2  tanks.    14  feet  0  inch  x  14  feet  0  inch,  and  14  feet  0  i^i^h  x 

12  feet  0  inch.    Each  3  feet  deep. 
In  series. 


Continuous  flow. 

Alumino-ferric. 
2  cwt.  per  week. 
In  block  in  channel. 

None. 
Do. 

Do. 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outf  aU  works 

Construction — whether    fixed    side    weirs,  1 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  fiow^ 
wnen  storm  overflows  begin  to  act  J 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGR 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 


Do. 


Do. 


Do. 


Lease  for  21  years  at  £12  10b.  Od.  per  annum. 


Let  in  one  contract. 


1895. 


1896. 


Given  away. 


1897. 


None. 


£50  per  annum  including  Hemsworth. 
[£13  per  annum. 


None. 


5 


f  Satisfactory 

Reports  of  Inspectors  j 

I  Unsatisfactory...  l** 


(Above  limit 
Below  limit 


APPENDIX 
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HEMSWORTH  RURAL  DISTRICT.-GREAT  HOUGHTON  SEWAGE  WORKS. 


Ap))endix  4 


Date  oompleted  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.Q.R 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tradel 
refuse^    Is  surface  water  included  1  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  f 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently, 'j 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weird,\ 
leaping  weirs,  or  adjustable  valves  / 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  j 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGR 
Amount 

How  dealt  with 

Coet^or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSEa 

Labour 

Chemicais 
Pumping 


1 


Autumn,  1894. 
T.  H.  Richardson. 
Yes, 


Domestic  sewage  only.    Water  from  back  yards  and  roofs 
admitted. 

None. 


2  acres  0  roods  14  perches. 
Yes.    4-inch  unsocketted  pipes.* 
1  acre  2  roods  0  perches. 


Two  tanks.    One  16  feet  0  inch  x   16  feet  0  inch,  and  one 

14  feet  0  inch  x  12  feet  0  inch.    3  eet  deep. 
Used  in  series. 

Continuous  flow. 


Alumino-ferric. 
2  cwts.  per  week  . 
In  block  in  channel 


None. 

Do.y-oiiifc? 

^Q^iir.fj    .  .     ... 

Do. 


Do. 
Do. 

Do. 


foi>l  years  at  £8  7«.  Od,  per  annum. 


All  let  in  one  contract. 


1895. 


1896. 


1897. 


Given  away. 


None. 


Let  by  contract. 
£13  per  annum 
None. 


Reports  of  Inspectors. 


{Satisfactory    •••  8 
Unsatisfactory...  4 


1213. 


Dt> 


Analyses 


r Above  limit  ...  1 
i Below  limit  ...  - 
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ROYAL  COMMISSION   ON   SEWAQE   DISPOSAL: 


Apf^eodix  4. 


HEMSWORTH  RURAL  DISTRICT.  -SANDHILL  SBWAGE  WORKS. 


Date  complett\d  and  broutrht  into  operation 
Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drain-;. I 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixcl  with  tradu) 
refuse).    Is  siirface  water  included  ?  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capticity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICALS. 

Nature 

Quantity 
How  added 

JILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently, 
and  (if  the  latter)  whether  on  Dibdin  > 
method 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether    fixed    side    weirs,) 
leaping  weirs^  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  J 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGK 
Amount 

How  dealt  with 

Cost,  or 

* 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 

(Satisfactory    ...    7 
Reports  of  Inspectors  - 

(Unsatisfactory  .    -1 


Autumn,  1894. 
T.  H.  Richardson. 
Yes. 


Domestic  sewage  only.    Roof  and  back  yard  water  admitted. 
None. 

2  acres  3  roods  0  perches,  and  0  acres  2  roods  0  perches. 
Yes.    4-inch  unsocketted  pipes. 
\\  roods. 

2  tanks.    Each  14  feet  0  inches  x  12  feet  0  inch,  and  3  feet  deep. 
Worked  in  series. 

Continuous  flow. 


None. 

Do. 

Do. 

Do. 
Do. 

Do. 


Do. 
Do. 

Do, 

Lease  for  21  years  at  £2  10«.  Od.,  £2  ll8.  6d.    er  aimimL 


I 
j 


Let  in  one  contract. 


1895. 


1896. 


Given  away. 


1897. 


None. 


Let  by  contract. 

None. 

Do. 


r Above  limit    ...    ■• 
Analyses-! 

I  Below  limit    ...     I 


APPENDIX, 
rf 
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HEMBWORTH  RURAL  DISTRICT.- STATION  OUTFALL,  RYBILL,  SEWAGE  WORK8. 

Bate  complefcd  and  brought  into  operation 

Engineer 

Whetk«r  sanctioned  by  L.G.B. 


Appendix '4. 


} 


Summer,  1896. 
T.  H.  Richardson. 
Yes. 


Area  and  poiralation  or  number  •£  houses  dmined 

Average  dailj  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tnulu 
ref useX    Is  surface  water  included  ? 

Kuiiiber  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  howl 

Xett  area  upon  which  sewage  can  be  treated 

TANKS. 

li^un^er  and  total  capacity 

U^ed  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time 'I 
allowed  for  settlement  j 

CHEMICALa 

Nature 

Quantity 
How  added 

nLTERS. 

Number  and  total  area 

Construction 

Whether  used  eontlniiou.s1y  or  interiiiittently,1 
and  (if  the  latter)  whether  ou  Dibdin'sJ- 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether  fixed  side  weirs,! 
leaping  weirts  or  acyustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flow) 
when  storm  overflows  b^n  to  act  J 

COST  OF- 

Laxiii 

Laying  out  of  land 

Tanks 

FikeFS 

6LUDO& 
Amount 

How  dealt  with 

CoM;^  or 

Betam 

PRODUCE. 
Crops 

Value 

WOBKINQ  KlPENSEa 
Labour 

CfaAmioals 


Pumping 


1813. 


rSatisfactoiy    ...    7 
\Un8ati8factory     10 


Domestic  sewage  only. 
None. 

1^  acres. 

Y«.    4-inch  imsocketted  pipes. 

1  acre. 

2  tanks.    Each  47  feet  0  inch  x  16  feet  0  iach,  and  3  feet  deep. 
Used  alternately. 

Time  allowed  for  settlement  variable. 

a 
I 

Alumino-ferric. 

About  4  cwta>  per  week. 

In  block  in  channel. 

2  filters.    Eaeh  24  feet  0  inch  x  27  feet  0  inch,  and  18  inches 

deep. 
0)ke  breeze  and  sand. 


Occasionally  held  up  in  the  filters  before  distribution  on  to 
sand. 


None. 
Do. 

Do. 

£170  for  1  acre,  and  £91  for  J  acre  and  easements. 


1896. 


189(5. 


Given  away. 


None. 


1897. 


£6  15*.  QcL  per  quarter,  including  Brunswick  site. 

!  ! 

£26  per  aaumm. 
None. 


AnalybtjH 


Above  limit 
Below  limit 


DD  2 
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ROYAL  COMMISSION  ON  SEWAGE   DISPOSAL: 


Appendix  4. 


HEMSWORTH  RURAL  DISTRIOT.-BRUNSWICK  OUTFALL,  RYHILL,  SEWAGE  WORKS. 


T,  H.  Richardson. 
Yes. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.6. 

Area  and  population  or  number  of  houses  drained 

Average  dxdly  flow  of  sewage  in  dry  weather  i 

Nature  of  sewage  (domestic  pr  mbced  with  trade\     Domestic  sewage  only, 
refuse).    Is  surface  water  mcluded  i  j  .  ^^    . 

Number  of  water  closets  in  area  drained  |   None. 


LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

"Whether  flow  of  sewage  continuous,  or  tiinel 
allowed  for  settlement  J 

CHEMICALS. 

Nature 

•Quantity 
How  added 

'FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,  ^ 
and  (if  the  latter)  whether  on  Dibdin*s  ■ 
method 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs, \ 
leaping  weirs,  or  adjustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flow\ 
wnen  storm  overflows  begin  to  act  j 

OOST  OF— 

Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGR 
Amount 

How  dealt  with 

Cost,  or 

Return 

I'liODUCE. 
Crops 

Value 

AVORKING  EXPENSES. 
Labour 

^Chemicals 

iPomping 

/Satisfactory  ...  2 


640  square  yards. 

Underdrained  by  4-inch  unsocketted  pipes. 

About  20  perches. 

2tanks.    Each  lo  feet  0  inch  x  10  feet  0  inch,  and  3  feet  deep. 
Used  alternately. 
Continuous  flow. 

None. 

Do. 

Do. 

Do. 
Do. 

Do. 


Do. 
Do. 

Do. 

£62    08,    Od> 


1895. 


1896. 


1897. 


Paid  for  carting  away. 


None. 


£6  15«.  Orf.  per  quarter  including  station  outfall  site. 
None. 


Do. 


Analyses-! 


f  Above  limit  ...  1 
Below  limit  ... 


APPENDIX. 


196 


HEMSWORTH  RURAL  DISTRICT.-SOUTH  HIENDLEY  SEWAGE  WORKS. 


Appendix  4^ 


Date  completed  and  bxought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.6. 

Area  and  population  or  number  of  honses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  traded 
ref useX    Is  surface  water  included  ?  j 

Nomber  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  t 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FHiTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,"! 
and  (if  the  latter)  whether  on  Dibdin'sj- 
method  J 

STORM  OVERFLOWa 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether  fixed  side  weirs,! 
leaping  weirs,  or  adjustable  valves  / 

Pronortion  of  flow  in  sewer  to  average  flo^^'^ 
when  storm  overflows  begin  to  act  J 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

FDte» 

SLUDGR 
Amount 

How  dealt  with 

Co0t|Or 

Return 

rUODUCE. 
Crops 

Value 

WUIIKINQ  EXPENSEa 
Labour 

ChemicalB 

Puuiinng 


Bepoiti  of  Iniipectors 


rSatiafactory    ...    6 
lunsatiafactory      9 


Autumn,  1894. 
T.  H.  Richardson. 


Domestic  sewage  only. 
Two. 


Back  yards  and  roofs  admitted. 


2  acres  3  roods  23  perches. 
Yes.    4-inch  unsocketted  pipes. 


2  acres. 


2  tanks.    One  16  feet  0  inch  x  14  feet  0  inch,  and  one  14  feet 
0  inch  X  12  feet  0  inch.    Each  3  feet  deep. 


Continuous  flow. 


Alumino-fenic. 

About  2  cwts.  per  week. 

When  necessary  in  blocks  in  channel. 

None. 
Do. 

Do. 


Do. 


Do. 


Do. 


£290. 

Sewers  and  outfcJl  site  let  in  one  contract 


1895. 


1896. 


Sludge  given  away. 


1897. 


The  caretaker  has  the  benefit  of  crops  in  consideration  for 
management.  | 


£10  per  annum. 
£18  per  annum. 
None. 


Analyses^ 


(Above  limit 
Below  limit 
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BOYAL  COMMISSION   ON   SEWAGE   DISPOSAL: 


AFI>va#x,Ar   /. 


HBMSWORTH  BUBAL  DIBTRIOT.-SOUTH  EIBRBY"  SEW^Ofi^  WORKS. 


Date  coMijiieted  and  brought  into  operaftion 

Engineer 

Whether  sartctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather  \ 

Nature  of  sewage  (domestic  or  mixed  with  trade\  •; 
refuse).    Is  surf a^  irater  included  t  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  t 

Nett  area  upon  which  sewage  can  be  treated 

TANKa 

j^op^Hr  wd  total  capacity 

Used  all  together,  or  in  » 


Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j' 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTJaiS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently, ^ 

ther  on  Dibdin'sV 


and  (if  the  latter)  whether 
method 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs,! 
leaping  weirs,  or  ac^ustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flowl 
when  storm  overflows  b^n  to  act  J 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE 

Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 

Pumping 


[Satisfactory      ...  7 

Rspoits  of  Inspectors.  ^  p^vSp 

^Unsatisfactory  ...  9 


Summer,  1895. 
T.  H.  Richardson. 
Yes. 


Domestic  sewage  only. 
Two  W.C's. 

2  acres. 

Yea.    4-indh  unsocketted  pipes. 
One  acre. 

3  tanks.    One  16  feet  0  inch  x  16  f eot  0  inch,  and  two  16  fee 
0  inch  X 10  feet  0  inch.    Average  depth,  3  feet. 

Used  in  series. 

Continuous  flow. 

Alumino-ferric. 

4  cwts.  per  week. 
In  block  in  channel. 

None. 
Do. 


Do. 


Do. 
Do. 

Do. 

(And  ea.sements)  £351  lU.  Od, 


)  Let  in  one  contract  (tank,  land,  and  sewers). 


1895. 


1896. 


1897 


r 


A  small  sum  paid  for  carting  away 


None. 


£39  per  annum. 
£26  per  annum. 
None. 


r  Above  limit  ...  1 

AnalysesK    , 

•\6elow  limit  ... 


APPENDIX* 
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HEMSWORTH  RURAL  DISTRICT.-MIDDLECLIFFE  SEWAGE  WORKS. 


At»pei  uix  4. 


fjin^te  co«[jJet«d  and  brought  into  operation 

Engitxeer 

Wliatlier  sanctipned  by  L.G.B. 

Area  And  population  or  number  of  houses  drained 

Avera^  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  t  j 

Nam'ber  of  water  closets  in  area  drained 

lANT). 

Total  area 

Whether  underdrained,  and  howl 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time] 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Nainl>er  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,  "j 
and  (if  the  latter)  whether  on  Dibdin'sj- 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewei-^  and  at  outfall  works 


1st  March,  1899. 

T.  H.  Richardson. 

Yes. 

20  houses.    Population  100. 

2,000  gallons. 

Domestic  sewage  only.    Water  from  back  yards  and  roofs 

admitted. 
None. 

3  roods  21  perches. 

Yes.    4-inch  unsocketted  pipes. 

2  roods. 

2  tanks.    One  16  feet  0  inch  x  14  feet  0  inch,  and  one  14  feet 

0  inch  X  12  feet  0  inch-    Each  3  feet  deep. 
Used  in  series. 

Continuoiis  flow. 


None. 

Do. 

Do. 

Do. 
Do. 

Do. 


} 


Con&tmction — whether    fixed    side    wpirs, 
leaping  weirs,  or  adjustable  valves 

Pronortion  of  flow  in  sewer  to  average  Howl  j 
wnen  storm  overflows  begin  tp  act  J  | 

^ST  OF- 

Land 

X*aying  out  of  land 

Xanks 

B'ilters 

^tTDGE. 

A^mount 

fiow  dealt  with 
Cost,  or 
Return 

Crops 
Value 

Forking  EXPENSEa 

Labour 

Chemicals 

Puuiping 

^Satisfactory      ...    4 

Reports  of  Inspectors] 

^Unsatisfactory ...    - 


Do. 


Do. 


Do. 


Lease  for  21  years  at  £7  per  annum. 


} 


Let  in  one  contract. 


1895. 


1896. 


1897. 


Given  away. 


None. 


£8    per    annum,    including    Little     Houghton. 
None. 


Do. 


{Above  .imit     ...    1 
Below  limit     ...    - 
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ROYAL  COMMIS8IOX   ON   .SEWAGE   DISl'OSAL  : 


Appendix  4s. 


KEIGHLEY  RURAL  DISTRICT.-STEETON  SEWAGE  WO&KS. 


Date  completed  and  brought  into  operatl<» 
Engineer 

Whether  sanctioned  by  L.O.R 

Area  and  population  or  number  (rf  houses  drained 

Average  daily  flow  of  sewage  in  diy  weather 

Natwe  of  sewage  (domestic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  ?  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  t 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 


allowed  for  settlement 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  tofcal  aroa 

Ck)nstruction 


i 


Whether  used  continuously  or  intermittently,  1 
and  (if  the  latter)  whether  on  Dibdin's  - 


method 


July,  1896. 

Barber  Hopkinson  <&  Co.  Keighley. 

Yes. 

309  houses. 

79,200  gallons. 

Domestic  sewage^  eaves  water  and  some  road  water.. 

98. 

4  acres  1  rood  2  perches. 

Yes.    With   arthenware  pipes     th  open  iointa. 

2  acres  0  roods  ±0  perches. 

2  tanks.    18,280  gallons. 
Used  alternately. 

Time  allowed  for  settlement. 

No  chemicals. 

Do. 

Do. 

None. 
Do. 

Do. 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works  ,  One  at  entrance  to  outfall  works. 

Construction— whether    fixed    side    weirs,  \  ' 
leaping  weirs,  or  adjustable  valves  /  '  Ac^ustable  valve. 


Proportion  of  flow  in  sewer  to  average  flow) 
when  storm  overflows  begin  to  act  j 


COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE 
Amount 

How  dealt  witk 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSEa 

Labour 

CLemicaid 
FuiJiping 


r Satisfactory    ...  25 
Reports  of  Inspectors  i 

[  Unsatisfactory. . .  23 


£437  10    0 
£661     7    9 

£204    9    7 


1895. 


189G. 


1897: 


:  N 


During  these  years  the  sewage  farm  was 
let,  and  the  tenant  paid  a  rent  of  £lo 
per  year. 


r  Above  limit 
Analyses-! 

i  Below  limit 


APPENDIX. 
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KEIGHLEY  RURAL  DISTRICT.-SUTTON  AND  EASTBURN  SEWAGE  WORKS. 


Aiii)eii<U.\  4. 


Date  completed  and  farooght  into  operation 

Engineer 

^Vhether  sanctioned  by  L.Q.R 

Area  und  population  or  number  of  hooBes  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  ts&wAge  (domeetic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  t  / 

Number  of  water  cloaeta  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  howt 

Nett  area  upon  which  aewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  ail  together,  or  in  series 

Whether  flow  of  aewage  oontinuooi,  or  time\ 
allowed  for  settlement  j 

CHEMICAL& 
Nature 

Quantity 

How  added 

FILTEBS. 

Number  and  total 


I 


Construction 

Whether  used  continuously  or  intermittently, 
and  (if  the  latter)  whether  on  Dibdin^s 
method 


} 


8lOini  OVERFLOWS. 

iNiunbei*  on  line  of  sewers  and  at  outfall  works 

t'oijtttruction— whether    fixed    side    weirs,! 
l«faping  weirs,  or  a4justable  valves  / 

PtoDortion  of  flow  in  sewer  to  average  flow\ 
wnen  storm  overflows  begin  to  act  / 

COST  OF— 
I^nd 

1  jiying  out  of  land 

Tiinks 

Kilrers 

SLUiiQE. 
Amount 

How  dealt  with  * 

Cost,  or 

Return 

PRODUCE 
Crops 

Tahie 

WORKING  EXPENSB& 
loibour 

V-'l  euiicals 

Pumping 


!• 


Reports  of  Inspectors 


1S13. 


fSatisfactoiy 


17 


I  Unsatisfactory  ...    25 


April,  1897. 

Barber  Hopkinson  &  Co.,  Keigfaley. 

Yes. 

574  houses. 

Domestic  sewage.    No  surface  wa  er. 
285. 

5  acres  0  roods  35  perches. 

Yes.    With  open  jointed  pipes. 
2  acres  3  roods  32  perches. 

2  tanks.    30,000  gallons. 
Used  alternately. 

Time  allowed  for  settlement. 

m 

No  chemicals. 

Do. 

Do. 

4  beds.    2  acres  3  roods  32  perches. 


Intermittently^ 


»•■ 


One  at  entrance  to  outfall  works. 
Adjustable  valve. 


£800  0  0, 
£849  8  11. 
£233    6    7. 


1895. 

1896. 

1897,  from  April. 

Say  30  tons. 

>. 

ITsed  on  l)ed«. 

It. 

1 

Oats,       cabbages. 
tumi|)B,        ana 
cauliflowers. 
4224    0    0. 

J- 

.£44  .10    a 


AnalyscH 


|^Alx)ve  limit    ... 

\ 


Below  limit 


I    i 


E  E 
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ROYAL  OOMMISSIOK  ON  SEWAQE  DISPOSAL: 


Api)endlx  4. 


KIV^ETON  PAKK  RURAL  DISTRICT.— WALES  ROAD  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tradel 
refuse).    Is  surface  water  included  1  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  howl 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  alj  together,  or  in  series 

Whether  flow  of  sewage  contrnuouB,  or  time^ 
allowed  for  settlement  j 

CHEMICALa 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,:) 
and  (if  the  latter)  whether  on  Dibdin's' 
method 


February  1898. 

Wm.  Atkinson. 

No. 

120  houses. 

6,000  gallons. 

Domestic.    No. 


2  acres. 
No. 
H  acres. 

Two,  sub-divided  each  into  3. 
In  series. 

Continuous.    12  hours  flow  only. 

j  Alumino-ferric. 
7  grains  per  gallon. 
In  mixing  chamber. 

None. 
Do. 

Do. 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether    fixed    side    weirs,! 
leaping  weirs,  or  adjustable  valves  j 

Proportion  of  flow  m  sewer  to  average  flow\ 
when  storm  overflows  b^n  to  act  / 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLTJDGE. 

Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE 
Crops 

Value 

WORKING  EXPENSEa 
Laboai' 

Chemicals 

Pumping 

r Satisfactory    ...  8 
Reports  of  Inspectors  ■{ 

(Unsatisfactory     9 


Do. 
Do. 
Do. 

Rented  £4  per  acre. 

£100. 

£250. 


1895. 


\ 


1896. 


)  Not  in  existence. 


/ 


Not  in  existence. 


1897. 

/  • 

Not 

* 

in  existence. 

» 

TAboye  limit ... 
Analyses-j 

iBelow  limit ... 


APPENDIX. 
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l*M««i 


KNAEESBOROUGH  RURAL  DISTRICT-SCRIVEN  SEWAGE  WORKS. 


Appendix  4. 


•J*, 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.6. 

Area  and  population  or  number  of  houses  drained 

Average  dauly  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tra4e\ 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Xett-area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capaci^  r  'r 

Used  ail  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time'\ 
allowed  for  settlement  I 

CHEMTCALa 
Nature 

Quantity 

How  added 

FILTKRa 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intemniUently,1 
and  (if  the  latter)  whether  on  DiUlin'sV 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,  "I 
leaping  weirs,  or  adjustable  valves  / 

Pronortif>ii  of  flow  in  sewer  to  average  flow"^ 
when  slonu  overflows  begin  to  act  j 

(X)STOF- 
Land 

Laying  out  oi  land 

Tanks 

Filters 

SLUDGR 
Amount 

How  dealt  with 

CoAt,or 

Return 

PRODUCE 
Crops 

Value 

WORKING  EXPENSE& 
Labom 

Cliemicaia 

Pumping 


18d4. 

No.    Private  scheme. 

sa 

1,000. 

Domestic  sewage  only.    Yea. 

None. 

2  acres. 

No.     •   ■• 
2acre8  .  < 


^  2  for  catching  road  grit,  and  cleaned  out'wiien  necessary.! 


Reports  of  laQ^ectors 


1213. 


rSatisfactory    .. 
lUnsatisfactory 


1895. 


1896. 


1897. 


Analyses 


r Above  limit    ... 
I  Below  limit    ... 


Ill  h^  «< 
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ROYAL  CJOMMISSION   ON  SEWAGE  DISPOSAL. 


'Appendix  4. 


PENISTONE  RURAL  DISTRICT.— TIVY  DALE,  CAWTHORNE,  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  diy  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  f  / 

Number  of  water  closets  in  area  dimined 

LAND. 

Total  ai«a 

Whether  underdrained,  and  howl 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICAL& 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 


Whether  used  continuously  or  intermittently/ 
and  (if  the  latter)  whether  on  Dibdin's 
method 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether    fixed    side    weirs,  \ 
leaping  weirs,  or  adjustable  valves  j 

IVoportion  of  flow  in  sewer  to  average  flow) 
when  storm  overflows  begin  to  act  J 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

BLUDQE. 
Amount 

Uow  dealt  with 

*>^t,or 

tic  •  urn 

PRODUCE. 
Crops 

Value 

iVORKING  EXPENSES 
Labour 

ChemicaN 

Pumpng 


Reports  of  In  ;€    cit 


rSatisf actor}     .. 
iU^wtU'xct^ry 


6 


April,  1895. 

Under  directions  of  Estate  Clerk  of  Works. 

No. 

33  houses. 

Not  known. 

Domestic.    Surface  water  not  included. 

2  water  closets. 

3  acres. 

Not  underdrained. 
2^  acres. 

fl  tank.    16  feet  long  x  4  feet  wide  x  3  feet  deep. 
\about  1,400  gallons. 


Continuous. 


To  hold 


Chemicals  not  used. 

Do. 

Do. 


Grating  for  collecting  larger  solid  matter. 


None. 
Do. 

Do. 


1895. 


1896. 


1897. 


Pumped  out  and  carted  away  on  to  land. 


2/.  i)er  year  for  supervision  of  irrigation 


Analyses'! 


C Above  limit    ... 
Below  limit     ... 


APPENDIX. 
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.Vi)pendix  4. 


RIPON  RURAL  DISTRICT.    SHAROW  SEWAGE  WORKS. 


Date  completed  and  brought  into  operattoa 

Engineer 

Whether  sancdoned  by  L.0.& 

Aka  and  population  or  number  of  hoaaes  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Natnre  of  sewage  (domosftio  or  mixed  with  trade! 
refuse).    Is  scurf  ace  water  included  t  / 

Nmnber  of  water  closets  in  area  drained 

LAND. 

Total  aiea 

Whether  underdrained,  and  howt 

Nett  area  upon  which  aewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  ail  togetner,  or  in  series 

Whether  flow  of  sewage  continuous^  or  time^ 
aUowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  touil  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  <if  the  latter)  whether  on  Dibdin'sj- 
methcd  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


Construction — whether    fixed    side 
leaping  weirs,  or  adjustable  valves 


weirs,  \ 


Proportion  of  flow  in  sewer  to  average  flow*^ 
when  storm  overflows  begin  to  act  j 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost^  or 

Return 

PRODUCR 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 

I  Satisfactory       ...    1 

Reports  of  Inspectors  i 

I  Unsatisfactory  ...    3 


10  years. 
Sanitary  Inspector. 

No. 

4*or  6  acres.    300  population. 

Domestic    Yes. 
About  18. 

950  square  yards. 

Underdrained,  with  socket  pipes  6  feet  apart. 

578  yards. 

2.    9,276  gallons. 
Together. 

Continuous. 

None. 

Do. 

Do. 


Do. 
Do. 

Do. 


Do. 


Do. 


Do. 


1896. 

1896. 

1897. 

i 

1 

1 

1 

1 

• 

1 

1 

f 

Analyses 


Above  limit     . 
.Below  Jiinit     . 
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ROYAL  COMMIS<5ION  ON  SSWAGE  DISPOSAL  : 


^ 


lb* 


Aji^ndix  4. 


ROTHERHAM  ttUBfAL  BISTRrCT.-^AUGHTON  SEWAGE  WORKS. 


Date  completed  and  hrought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  bousib  draTtted 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  t  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  howl 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

WIj ether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

'Whether  used  continuously  or  intermittently,! 
and  (if  the  latter)  whether  on  Dibdin's  [ 
onethod  j 

^TORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether    fixed    side    weirs,! 
leaping  weirs,  or  adjustable  valves  j 

l^portion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflo^vs  begin  to  act  j 

COST  OF- 
Land 

laying  oat  of  land 

Tanks 

Tilters 

^Ll'DGE, 
Amount 

How  dealt  with 

Copt,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXFENSSa 
Labour 

Chemicals 


Pumpicg 


Reports  of  Inspectors 


Satisfactory      ...  13 
,  Unsatisfactory...    1 


1897. 

B.  Godfrey,  A.M.In8t.0.E. 

No. 

360  estimated  population.*  • 

6,250  gallons  estimated. 

Domestic.    Roof  and  yard  water. 
One. 

I  of  an  kcre. 

No.    Not  necessary. 

i  an  acre. 

1  liest  of  3.    1,600  galloms  eacti 

Continuously. 
Contiguous. 

Nil. 
Do. 
Do. 

Do. 
Do. 

Do. 


Do. 
Do. 

Do. 

£3  16s.  Od.  per  annum  on  a  42  years'  lease. 

Nil. 

£100. 

Nil. 


1895. 


1896. 


1897. 


Not  known. 

Dug  into  the  land. 

Nil. 

Do. 


To  be  planted   this 
year,  1898. 


£2  per  annum. 

Nil. 

Do. 


{Above  limit 
Below  limit 


APPENDIX. 
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SEDBERGH  RURAL  DISTRICT.-SEDBERGH  SEWAGE  WORKS. 


Appendix.  ^ 


Date  completed  and  braugLt  into  o()eration 

EogiDeer 

Whether  aancHoiied  by  L.G.B. 

irea  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade! 
refoBe).    Is  surface  water  included  ?  f 

Number  of  water  closets  in  area  drained* 

UND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  he  treated 

TANK& 

Number  and  total  capacity 

Used  all  together,  or  in  aeries 

Whether  flow  of  sewage  continuous,  or  time] 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERa 

Number  and  total  area 

Construction 

Wliether  used  continuously  ot  intermittently,^ 
and  (if  the  latter)  whether  on  1)ihdin'ftJ> 
method  ) 

8T0RM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,  1 
leaping  weirs,  or  a4justable  valves  / 

Proportion  of  flow  m  sewer  to  average  flo\v\ 
wnen  storm  overflows  begin  to  act  j 

COST  OF— 
Land 

Lajring  out  of  land 

Tanks 

Filtera 

SLUDGK 
Amount 

How  de;ilt  with 

Coflti  or 

Return 

Produce. 

Value  i 

WORKING  EXPENSEa 
Labour 

Chemicab 

Pumping 


I    March,  1895. 

W.  H.  Radford,  Nottingham. 
Yes. 

No.  of  houses,  300. 

30,000  gallons. 

Domestic.   The  surface  water  of  about  half  the  area  is  included. 
232. 

4  acres  1  rood  23  perches. 

No, 

About  4  acres. 


One  Ives  tank.     16  feet  deep  by  9  feet  diameter,  through 
which  the  sewage  runs  continuously.   . 


Alumino-ferric. 

Used  sparingly  in  a  cage  at  entrance  of  tank. 


None. 
Do. 

Do. 


Three. 

Fixed  side  weirs. 


They  are  fixed  so  high  that  it  ha,8  to  be  an  exceptionally 
storm  before  they  act. 


£807  13  0. 

£10      0  0. 

■ 

£eo'  0  0. 


1895. 


1896. 


1896. 


Vegetables. 
£35    16    2. 

■ 

£33     15    0. 
£11     17     7. 


Vc{?e  tables. 
£57     4 


t. 


£0.-)    0    0.. 


\'egetables.  . 
£33    2    6. 

£56    2    6.^ 


f 


6 


^Satisfactory 

Reports  of  Inspectora.'[ 

^Unsatisfactory  ...    2 


rAbove  limit 
Analyses-! 

I  Below  limit 


20G 


ROYAL  COMMISSION  ON   SEWAGE   DISPOSAL: 


AppeniHx  4. 


SETTLE  RURAL  DISTRICT.— GIGGLESWICK  SEW4GE  WORKS. 


Date  completed  and  brought  into  operation 
Engineer      «» 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  diy  weather 

Nature  of  aewage  (domestic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  f  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 
Nett  area  upon  which  sewage  can  be  treated 
TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whetlier  flow  of  sewage  continuous,  or  timn) 
allowed  for  settlement  j 

-CHEMICALa 
Nature 

Quantity 

How  added 

,  FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,  1 
and  (if  the  latter)  whether  on  Dibdin's 
iiietbod  j 

/BTORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  W(»iks 

Construction— whether    fixed    side     weiis,  i 
leaping  weirs,  or  adjustable  valves  j 


; 


COS'J'  OF- 

Land 

JLaying  out  of  land 
•^fanks 
Filters 

13LIJ  DOE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Mbour 

CliemicaU 

Pumping 


Reports  of  Inspectors 


r  Satisfactory    ...  18 
i  Unsatisfactory 


1880. 

William  Goldsworth,  Prescot,  Lancashire 

Yes. 

Approximate  {population,  786. 

23,580. 

Domestic.    Partly. 


4  acres  1  rood  28  perches. 

No. 

3  acres  2  roods  0  perche^s. 

One.    2,700  gallons. 


Nil. 
Do. 
Do. 

Do. 
Do. 

Do. 


Do. 
Do. 


■ 

lYoportion  of  flow  in  sewer  to  average  flow  \  j 
when  storm  overflows  beoin  to  act  \\     ^^• 


Leased  for  :)0  years  from  14th  February,  1879.  at  a  rent  of 


£70  17«.  6^.,  including  the  Settle  Fiel 


ary, 
eld. 


1895. 


Broad  irrigation. 


1896. 


1897, 


Grass.    The  in  let  at  £20  |>er  annum. 


"J  .  » 


Analyses- 


r Above  limit ... 
Below  limit  ... 


2-:-' 
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Appendix  4. 


SETTLE  KURAL  DISTRICT.— HELLIFIELD  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  %  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  iised  continuously  or  intermittently,"! 
and  (if  the  latter)  whether  on  Dibdin'sj- 
method  J 

STORM  OVERIXOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether  fixed  side  weirs,! 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow! 
when  storm  overflows  begin  to  act  J 

(X)ST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGR 
Amount 

How  dealt  with 

Coftt,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 

rSatisfaOtory       ...  21 

Reports  of  Insi)ectors  \  ,  ^ 

11  nsatisfactor>'^   ...     1 

•      1213. 


1895. 

A.  C.  Preston,  C.E.,  Bradford. 

Yes. 

Approximate  population,  618. 

18,600. 

Domestic.    Partly. 


4  acres. 

Eaithenware  pipes. 
3|  acres. 

One.    6  feet  x  6  feet  x  6  feet. 


None. 

Do. 

Do. 

Do. 
Do. 

Do. 


Do. 
Do. 

Do. 


£1,«J00. 


1895. 

1896. 

1897. 

Let  at  £10  per  year 

• 
• 

C Above  limit    ... 

Annlyses] 

iBelow  limit    ... 


F  F 
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R07AL  OOMMI8SH»l  ON  SdWAGE  DISPOSAL 


Appendix  4. 


SETTLE  RUEAL  DISTRICT.-SETTLE  AND  LANGCLIFFE  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.R 

Area  and  population  or  number  of  houses  draioei] 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tmde) 
refuse).    la  surface  water  included  ?  ) 

Number  of  water  dosets  in  area  drained 


168a 

»   William  Qoldsworth,  Prescot,  Lancashire. 

I    Yea. 
Approxlmatepopnlation— Settle2,553,  Langeliffe  456,  Stackhouse  57 
On  3lBt  January  18Q6»  the  discharge  was  480,000  gallons  in  24  houn. 

Domestic,  and  6,000  gallons  of  refuse  from  paper  mill    Yes. 


I 


LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  oontinuoos^  ov  tiaie) 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FHiTERS. 

Number  and  total  area 

Construction 


6  acres  2  roods  32  perches. 

Broad  iicigation. 
6  acres. 

4  tanks  each  1,350  gallons,  2  tanks  each  5,775  gallons  =  16,950 

Cootinaous. 

None. 

Do. 

Do. 


Do. 
Do. 


Whether  used  oontinnonsly  or  intermittently,!  I 
and  (if  the  latter)  whether  on  Dibdin's  \  ' 
method  J  i 

STORM  OVERFLOWa  I 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether    fixed    side    weirs,! 
leaping  weirs,  or  a4JU8table  valves  j 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  j 

COST  OF- 

Land 

Laying  out  of  land 

Tanks 

FUters 

SLUDGE. 

Amount 

How  dealt  witk 


Cost^or 

Retain 

t'RODUOE. 
Cropa 

Value 

WURKINQ  fiXFENSBBL 
Labour 

Chemicala 

Pumping 


Do. 


Da 
Da 

Da 


Leased  for  30  years  from  14th  Februaiy  1879,  at  a  rental  of 
£70  17<.  6^  including  the  Giggleswick  field. 


1886. 


Carted  away  by 
farmers. 


1896. 


Grass.     Let  for  £23  lOs.  Od.  per  year. 


3i.  6d.  per  week. 


1897. 


{Satisfactory     ...    15 
Unsatisfactory ...     2 


rAbove  limit 
Analyses -I 

IBelow  limit 


APPJEKIIiX. 


209 


SETTLE  RURAL  DIBTRICT.-^PTAINFOBTH  SEWAGE  WORKS. 


■ 

Appendix  4. 


Date  completed  and  brought  into  operation 

Engineer 

Whethw  sanctioned  by  L.G.R 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nataie  of  sewage  (domestic  or  mixed  with  tradol 
refoseX    Is  surface  water  included  ?  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdndned,  and  how  f 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  oontinuoiiB»  or  dme^ 
allowed  for  settlement  ) 

CHEMICAL& 
Nature 

Quantity 

How  added 

FILTEl^ 

Number  and  total  area 

Constmction 

Wlicther  used  continuously  or  intermittently,) 
and  (if  the  latter)  whether  on  Dibdin's} 
method  I 

BTORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  work« 

Construction-^ whether  fixed  side  weirs,) 
leaping  weirs,  or  adjustable  valves  / 

Pronortion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  / 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE 
Amount 

How  dealt  with 

Coet|Or 

Return 

PRODUCE 
Crops 

Value 

WORKING  EXFENSEa 
Labour 

Chemicals 

Pumping 


Reports  of  Lispectors 


rSatisfactory      ...  8 
\ Unsatisfactory ...  - 


May.  ia07. 

Barber  Hopkinaoa  A  Co.,  Keighley. 

Tea. 

Appnudmate  popiilaftioii»  18C. 

6,400  galkns  per  day. 

Dorafiotic.    Partly. 


1^  acres. 
9  inch  pipes. 
1  acre. 


None. 

Do. 

Do. 

Da 
Do. 

Da 


Da 
Da 

Do. 

£310 
EstiuMtod  £920. 


1885. 


1898. 


1897. 


Not  planted  or  let  in  189' 


f  Above  limit  .. 

Analysef)-! 

(Below  limit  .. 


;213. 


F  F  2 
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ROYAL  COMMISSION  ON  SEWAGE   DISPOSAL: 


Skipton  rural  district. -addingham  sewage  works. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 


refuse).    Is  surface  water  included  t 
Number  of  water  closets  in  area  drained 


/ 


1896. 

Yes. 

500  houses. 


Domestic,    Some  surface  water. 


(Information  not  supplied  by  Authority.) 


1 


LAND. 

Total  area 

Whether  underdrained,  and  howl 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time"! 
allowed  for  settlement  j 

CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin'sT 
method  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs,  "1^ 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow) 
when  storm  overflows  begin  to  act  J 

COST  OF—  • 
Land 

Laying  out  of  lajid 

Tanks 

Filters 

SLUDGK 

Amount 

How  dealt  vnth 

Cost,  or 

Return 

PRODUCE. 
Crops 

WORKING  EXPENSES. 

Chemicals 
Pumping 


Four  acres. 
I.D.F. 


Two  small  tanks. 
In  series. 

Continuous. 

None. 

Do. 

Do. 

Do. 
Do. 

Do. 


1895. 


1896. 


1897 


On  sludge  bed  and  carted  away. 


Garden  produce. 


Garden  produce. 


Garden  produce. 


r  Satisfactory 

Ueports  of  Inspectoi  v 

[  Unsatisfactory . . . 


16 


C Above  limit    ...    1 
Analyses-! 

tBelow  limit    ...    - 
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Appei^^U  4. 


SKIPTON  RURAL  DISTRICT.-EARBY  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  tirne'^ 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intennittently,"! 
and  (if  the  latter)  whether  on  Dibdin'sj- 
method  J 

STORM  OYERFLOWS.    . 

Number  on  line  of  sewers  and  at  outfall  works 


1896. 

Yes. 

610  houses. 


Mixed  with  trade  waste. 


(Information  not  supplied  by  Authority.) 


7  acres. 

3  acres  I.D.F. 


2  tanks. 
Alternately. 

Continuous. 

None. 

Do.' 

Do. 

Do. 
\  Do. 

Do. 


Construction — whether    fixed    side    weirs, 
leaping  weirs,  or  adjustable  valves 


} 


Proportion  of  flow  in  sewer  to  average  flow\ 
wnen  storm  overflows  begin  to  act  J 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 


SLUDGK 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES 
Labour 

(JbemicaU 

Piini[»'ng 

Reports  of  Inspectors 


One  at  outfall  work 
Adjustable  valves. 


1895. 


1896. 


Garden  produce. 


1897. 


r  Satisfactory      ...    6 
(Unsatisfactory...  22 


rAbove  limit  ... 
Analyses'! 

t Below  limit  ...    1 
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ROYAL  COMMISSION  ON  SEWAGE   DISPOSAL. 


ApfMdLx  4. 


TADCASTER  RURAL  DISTRICT.-CROSSQATES,  BARWICK-IN-ELMET,  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 
Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  howl 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 


Whether  used  continuously  or  intermittently, 
aiul  (if  the  latter)  whether  on  Dibdin's 
method 


■} 


BTOIIM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works  ' 

Construction— whether    fixed    side    weirs,  \  i 
leaping  weirs,  or  adjustable  valves  / 

Proportion  of  flow  m  sewer  to  average  flowl 
when  storm  overflows  begin  to  act  / 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

BLUDOE. 
Amount 


How  dealt  with 

Cost,  or 

Iloturn 

WtODUCK. 
(Jro|M 

Valuo 

WORKING  EXPENSEa 
Labour 


Chemicals 


Crke  breeze  and  recharging  filterH 


I 


Itopr^rts  ot  InHpecU)rs 


[Siitisl'aeldry    ...  \{\ 
Irnrtiitislu^tory       :2 


Completed  during  the  year  1887. 

Mr.  Hodgson  Denham. 

Yes. 

About  260  houfiea,  with  a  population  of  1,300. 
About  13,000  gallons  daily. 

Domestic.    From  yards  only. 

About  4  W.C.'s. 

i  of  an  acre. 

Yes.    liand  tiles  3  inch  x  4  inch  and  6  inch* 
i  of  an  acre. 


Alumino-ferric. 

About  4  tons  a  year. 

One  cake  always  standing  in  stream  of  sewage. 

Four.    J  8  feet  square.    Each  3  feet  deep. 

Built  of  brick,  charged  with  chequers,  coke  breeze  and  sand. 

rOne  each  week,  allowed  3  weeks  for  clearing  out.    Not 
\Dibdin  method.    Mr.  Denham  method. 

One  to  flow  on  land  only. 
None. 

/About  one-third  more  sewage  than  ordinary  flow  is  added 
\when  wet. 

Loan  obtained  was  1,500/. 
About  100/. 

About  123i. 


1895. 


1896. 


About  7  tons. 

Carted  on  land. 

No  account  kept. 


About  9  tons. 

Carted  on  land. 

No  account  kept. 


Khubarb. 
No  account  kept. 

15/.  a  year. 

do. 
16/.  do. 


Rhubarb. 
No  account  kept. 

15/.  a  year. 

12/.  do. 
16/.  do. 


1897. 


About  10  tons. 
Carted  on  land. 
No  account  kept. 


Rhubarb. 
No  account  kept 

15/.  a  year. 

12/.  do. 
16/.  do. 


{Above  limit 
Below  limit 


••• 
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Appendix  4. 


TADCASTER  RURAL  DISTRICT.-^KIPPAX  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Aiea  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 
refuse).    Is  soifaoe  water  included  1  j 

Nomber  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  howl 

Nett  area  upon  which  sewage  can  be  treated 

TANKa 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

ITLTEBS. 

Number  and  total  area 

Constmctioii 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin^sS- 
method  j 

STORM  0VERFLOW& 

Number  on  line  of  sewers  and  at  outfall  works 

(Construction — whether  fixed  side  weirs,  1 
leaping  weirs,  or  a4jnstable  valves  J 

Proportion  oi  flow  in  sewer  to  average  flow\ 
wnen  storm  overflows  begin  to  act  j 

COSTOF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDOK 
Amount 

How  dealt  with 

Coet^or 

Return 

PRODUCE. 
Crops 

Value 

WORKINa  EXFENSEa 
Labour 

Chemieals 

Pumping 


September  1889. 

Messrs.  Brundall,  Simmons  and  Brundall,  and  Denham. 

Yes, 

About  699  houses.    Population  about  2,796. 

About  13,000  gallbas. 

Domestic.    No. 
About  4  W.C.'s. 

About  four  acres. 

About  one  acre  laid  with  3  inch  land  til^. 
Four  acres. 

Two  tanks.    540  feet  square.    Each  4  feet  6  inches  dopp. 
In  series.    Changed  weekly. 

Continuous  flow  into  one  tank  until  changed.    Water  drained 
from  tank  on  land  and  solids  to  filter  bed. 


No. 
Do. 
Do. 


One  filter.    18  feet  square,  3  feet  deep. 
Coke  breeze  and  sand. 

For  straining  water  from  solid  sewage.     Not  on  Dibdin's 


or  straining  water  irom  soiia  sewag 
method  ;  Mr.  Denham's  settling  tank. 


One  line  of  sewers  to  works.    Two  outlet^  on  to  land. 

No. 

About  one  third  more  sewage  after  heavy  rains,  which  gets 
into  aewers^from  yards. 

Leased  for  30  years  at  £i3  a  year. 


About  £140  and  filter  included. 


1896. 


1896. 


1897. 


About  1    ton  per 

week. 
Spread  on  land. 

No  account  kept. 

Do 

Root  and  com  crops. 
No  account  kept. 


£7  a  year  and  land 
f  orcultivating  same. 


Reports  of  Inspectors 


^Satisfactory    ...  6 
tUnsatisfactory    4 


f  Above  limit  ...  - 
AnalyseM 

iBelow  limit  ...  - 
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Appendix  4/ 


WAKEFIELD  RURAL  AND  ARDSLEY  URBAN  DISTRICTS. -WRENTHORPE  SEWAGE  WORKS. 

Date  completed  and  brought  into  operation 
Engineer 

Whether  sanctioned  by  L.G.R 


Area  and  population  or  number  of  houses  drained 
Average  daiJy  flow  of  sewage  in  dry  weather 
Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nctt  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  J 

CHEMICALS. 

Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,) 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,) 
leaping  weirs,  or  a4justable  valves  j 

Proportion  of  flow  in  sewer  to  average  flow) 
when  storm  overflows  b^n  to  act  j 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 

Amount 

« 

How  dealt  with 

Ca«5t,  or 

Return 

PRODUCR 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 

Puir.ping 


Early  in  1897. 

Frank  Massie,  Assoc.  M.  Inst.  C.  E.,  Wakefield. 

Yes. 

1,000  acres.    5,670  No.  of  persons. 

No  record.    Probably  90,000  gallons. 

Domestic.    Surface  water  is  excluded  as  far  as  it  possibly  can^ 

Comparatively  few.    No  exact  record. 

12  acres  3  roods  30  perches. 

The  area  upon  which  the  tank  area  is  treated  is  underdrained 

with  subsoil  pipe. 
4  acres. 

Two  of  Candy's  flow  tanks,  each  14  feet  6  inch  diameter. 
Separately. 

Continuous. 

Alumino-ferric. 
16  tons  per  annum. 

Blocks  are  placed  in  the  inlet  channel. 

None.  Since  9th  August  1898,  the  sewage  from  700  persons  has 
been  experimentally  treated  on  3  primary  and  3  secondary 
bacteria  beds  on  the  Dibdin  system. 


Six. 

Fixed  side  wein? 

No  record. 


£2,717. 
1 


J 


£2,565. 


1895. 


Not  in  operation. 


1896. 


Not  in  operation. 


1897. 


No  record. 


Allowed  to  dry  in  lagoons  and  then  worked  into  the  land. 


} 


Not  in  operation. 


Not  in  operation. 


No  record. 


Ryegrass. 


£108. 

£40. 

None. 


rSatisfactory      ...  23 
Reix)rts  of  In.spectors-j 

iL'nj^itisfactory ...     1 


Analyses 


JAI. 


\l>ove  limit     ...  2 


low  limit 
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WAKEFIELD  RUEAL  DISTRICT.— NEW  JERUSALEM  SEWAGE  WORKS. 


A^qiendix  4, 


Ate 

ja^^  <*mpleted  and  brought  into  operation 

ii^  r®^  aacctioned  by  L.G.R 

^tet^^  population  or  number  of  houses  drained 

^fcth      ^^^  ^^^  ^^  sewage  in  dry  weather 

^  of  sewage  (domestic  or  mixed  with  trade  1 
Iferaae).    Is  surface  water  included  ?  j 

Kmnber  of  water  closets  in  area  drained 

LAND. 
Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 
TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHBilCALa 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

ConBtruction 

Whether  used  continuously  or  intermittently,  ^ 
and  (if  the  latter)  whether  on  Dibdin's  - 
method 

8T0RM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Conrtniction— whether  fixed  side  weirs,) 
leaping  weirs,  or  adjustable  valves  J 

ProDortion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  J 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

filters 

SLUDOE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSE& 
Labour 

Chemical  i 

Pumpmg 


Rsports  of  Inspectors 


1213. 


rSatisfaetoxy      ...  to 
I  Unsatisfactory ...    l 


1890. 

Arthur  Fawcett,  Assoc. M.Inst.C.E.,  Wakefield. 

JL  es. 

110  acres.    1,000  persons. 

No  exact  record,  probably  15,000  gallons. 

Domestic.    Surface  water  excluded  as  far  as- possible. 

Very  few. 

3  acres. 

t 

Yes,  but  they  have  since  been  most  blocked  up. 

The  laying  out  of  the  land  was  never  completed.    The  matter 
is  now  before  the  L.(t.B. 

Three.    31,000  gallons. 
Together. 

Continuous. 


Alumino-ferric. 

5  tons  per  annum. 

Blocks  are  placed  in  the  inlet  channel. 

None. 
Do. 

Do. 


Do. 
Do. 

Do. 

£210. 

Not  yet  laid  out. 

No  record. 

None. 

1895. 

No  record. 


1896. 


1897. 


No  record. 
Dried  in  lagoons  and  spread  on  land  when  .dry. 
No  separate  record  kept. 


No  record. 


None. 


None  save  grazing  grass. 

£4  I 

I 

I 

£2  I 


None. 


None. 


£3 

£36 
£17 


>      • 


£3. 

£35 
£11 


Analysp.s 


Above  limit    ...  i 
Below  limit     ...  - 


G  G 
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Appendix  4. 


WAKEFIELD  RURAL  DISTRICT.-NEW  SHARLSTON  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer      f 

Whether  sanctioned  by  L.G.R 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  1  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  t 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time"^ 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,'^ 
and  (if  the  latter)  whether  on  Dibdin'sj- 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs,  \ 
leaping  weirs,  or  stdjustable  valyes  J 

•Proportion  of  flow  in  sewer  to  average  flow) 
wnen  storm  overflows  begin  to  act  J 


-'COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

.SLUDGR 
Amount 

How  dealt  with 

<^ost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 

Pumping 


100  houses. 


Domestic. 


None. 

Do. 

Do. 

Four  tanks. 

Three  all  together,  and  one  for  another  part  of  sewage. 

Continuous. 

Alumino-ferric. 

? 

Placed  in  channel. 

6.    Total  area  14  square  feet. 
Coke. 

Intermittently.    Not  Dibdin's. 


One  at  works. 


Moveable. 


1895. 


Carted  on  to  land. 


1896. 


1897. 


r Satisfactory      ...  4 
Reports  of  Inspectors -^^^^_^^^^^^^       7 


I  Above  11    it  .... 
Analyses-! 

I  Below  imit  ... 
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Appendix  4. 


WORTLEY  RURAL  DISTRICT.-ECCLESFIELD  SEWAGE  WORKS. 

I    April,  1894. 


Date  completed  and  broui^lit  into  operation 

Engfoeer 

Whether  sanctioned  by  L.G.B. 

irea  and  population  or  number  of  houses  drained 

Average  daOy  flow  of  sewa^  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tTade\ 
refa8e)L    Is  surface  water  included  1  j 

Knmber  of  ¥rater  closets  in  area  drained 

LAND. 

Total  area 

Whether  underd rained,  and  howl 

Nett  area  upon  which  sewage  can  be  treated 

TANKa 

Number  and  total  capacity 

Used  all  together,  or  in  aeries 

Whether  flow  of  sewa^  oontinuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

Fn.TERa 

Number  and  total  area 

ConBtruction 

Whether  used  continuously  or  intermittently, ^ 
and  (if  the  latter)  whether  on  Dibdin'sj- 
method  j 

firrORM  OVERFLOWS. 

Nxmaber  on  line  of  sewers  and  at  outfall  works 

ConBtruction — whether  fixed  side  weirs,  \ 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow^ 
wnen  storm  overflows  begin  to  act  J 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

6LUDGR 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCJR 
Crops 

Value 

WORKING  EXPENSES 
lAboor 

■ 

Chemicab 
Pumping 


D.  Balfour,  Newcastle-on-Tyne,  for  farm  proper ;  outside  works, 
Yes.     [G,  ifi.  Beaumont,  Engineer  an-.l  Surveyor  of  District  Council. 

4,000  population.    No  definite  area. 
Summer  flow  15  gallons  per  head. 

Domestic.    Surface  water  admitted  from  roofs  and  back  yards. 
23,  three  of  which  are  not  connected  to  main  sewer. 

5  acres. 

Yes,  by  socketted  pipss  under  walks  and  dividing  ridges. 

3^  acres. 

Two. 

Alternatively,  except  in  wet  weather,  when  both  used]together. 

Continuous. 

Alumino-ferric. 

About  12  tons  annually. 

In  slabs  in  mixing  chamber. 

No  artificial  filter  except  coke  cage  in  each  settling  tank. 


19 


rSatisfactory 

Reports  of  Inspectors  -! 

[  Unsatisfactory ... 


One  on  line  of  sewers  and  one  at  outfall  works. 
Fixed  weir  in  sewer ;  penstock  or  half  grate  at  works. 

Half  full  in  sewer  and  works  both. 

£1,000  exclusive  of  legal  and  tenant-right  charges. 


i£2,100  i 


inclusive. 


Sept.  30,  1896, 
to  Sept.  30,  1896. 


To  Sept.  30,  1897. 


To  Sept.  30,  1898. 


About  60  tons  yearly  sold,  and  some  dug  in. 
Sold  to  farmer  at  6d  per  load. 


24«. 


24^. 


Vegetables,  ryegrass,  and  willows. 


24ff. 


£22  0«.  6d 


£31  15«.  lid 


*£26  11«.  6d. 


One  man  at  23«.  per  week  (house,  coal,  gas,  and  water  free), 
assistance  (pumping  sludge)  average  3«.  per  week. 

£35  per  annum. 


No  pumping  except  of  sludge. 

*  Over  £12  12«.  Od.  ontstandinj^  for  vegetables,  which  accounts 
for  reduction  in  receipts  for  last  period. 


Analyses 


( 


Above  limit 


I  Below  limit 


1213. 


G  G  2 


*. 
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WORTLEY  RURAL  DISTRICT.-  WADSLEY  ASYLUM  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.6.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 


refuse).    Is  surface  water  included  ? 
Number  of  water  closets  in  area  drained 

LAND. 
•Total 


/ 


I 


Whether  underdrained,  and  how  t 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  serias 

Whether  flow  of  sewage  continuous,  or  time^ 
allowed  for  settlement  j 

CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,'! 
and  (if  the  latter)  whether  on  i^ibdin'sj- 
method  J 

^TORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed* side  weirs,) 
leaping  weirs,  or  adjustable  valves  J 

Vroportion  of  flow  in  sewer  to  average  flow ) 


1887. 

West  Riding  Surveyor. 

I  believe  so. 

Nearly  2,000  population. 

About  80,000  gjJlona. 

/Nearly  all  domestic.     Only  a  small  quantity  of  surface  wat«r 

\  included. 

About  200  W.C's. 


Nearly  200  acres. 


« 

39i  acres  (irrigation  land). 

We  have  two  straining  tanks,  used  on  alternate  days. 


Continuous. 

None. 

Do. 

Do. 

Do. 
Do. 

Do. 


ropo 
whe 


en  storm  overflows  begin  to  act 


COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGR 
Amount 

How  dealt  with 

Cost^or 

Return  i 

PRODUCE. 
Crops 

V^ftlue  , 

WORKING  EXPENSES. 
Labour 

ChemicaU 

Pumping 


Do. 
Do. 

Do. 


CSatisfactory    » 

Reports  of  Inspectors  a 

I  Unsatisfactory 


1895. 


1896. 


189' 


Analyses^ 


6 


r  Above  limit 
iBclovr  Hunt 
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SETTLEMENT  OR  CHEMICAL  PRECIPITATION,  FOLLOWED  BY 

ARTIFICIAL  FILTRATION. 

ARDSLEY  URBAN  DISTRICT.— ARDSLEY  PROPER  SEWAGE  WORKS. 


Appendix  4. 


Dite  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Ayerage  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  t  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  andhowt 

.Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  < 

CHEMICALS. 
Nature 

Quantity 

How  added  • 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently, "j 
and  (if  the  latter)  whether  on  Dibdin'sV 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether  fixed  side  weirs,) 
leaping  weirs,  or  a4justable  valyes  j 

Troportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  J 

C0^5T  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicfib 

Fimpiag 


:58  May  1896. 

Mr.  T.  S.  McCallum,  Manchester. 

Yes. 

Population  draining  to  works  about  4,000. 

About  14,000  gallons. 

Domestic.    Small  portion  of  surface  water  included. 
19. 

7  acres. 

Not  yet  executed. 

2^  acres  available  for  effluent  by  gravitation. 


Two  tanks.    Each  19  feet  0  inch  diameter  x  13  feet  0  inch 

deep  =  47,000  gallons. 
Sometimes  together  and  sometimes  singly,  according  to  flow. 

Continuous. 


Alumino-ferric. 
Thirty  tons  per  year. 
Basket  in  mixing  channel. 

No.  4.    Each  30  feet  x  15  feet  =  200  square  yards.. 

Depth  of 'filtering  material  about  2  feet  5  inch,  top  layer  sand, 
next  layer  polarite  and  sand  mixed,  below  sand  and  graveL 

Intermittently. 

I 

One  on  sewers  and  one  at  outfall  works. 
Fixed  side  weirs  6n  sewer  aricl  at  wofks. 

7  to  10  times. 

r 

£1,000. 

Not  done  yet. 

About  £500. 

About  £240  (not  including  filtering  material). 


1895. 


1896. 


1897* 


Part  run  into  lagoons,  dried  and  disposed  of  to  farmers  as 
manure,  part  pumped  into  large  pit  to  a  level  land. 


Beporta  of  Inspectors. 


rSatisfactory    ...  19 
I  Unsatisfactory       1 


Nil. 


£85  per  year. 

30  tons  per  year.  £35  per 
year.  Paraffin  and  otner 
exx)enses  about  £15  per 
year. 


f  Above  limit 
Analysesj 

I  Below  limit 
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BAILDON  URBAN  DISTRICT.  -BAILDON  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  tinicl 
allowed  for  settlement  j 

CHEMICALS. 

•  Nature 

Quantity 
flow  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,' 
and  (if  the  latter)  whether  on  Dibdin's 
method 


1893. 

Jaggers. 

Yes. 

600  houses. 


(Information  not  supplied  by  Authority.) 


3,000  population. 


Domestic.    Yes. 


4|  acres. 

No  land  filtration. 


Two  tanks 
In  series. 
Continuous. 


8  small  filters.    920  square  yards. 
Domestic  ashes. 

Continuously. 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works  None. 

I 

Construction— whether    fixed    side    weirs,  \  !  tn 

leaping  weirs,  or  a4justable  valves  J  I  ^^' 


Proportion  of  flow  in  sewer  to  average  liow\ 
when  storm  overflows  begin  to  act  j 


COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGK 

Amount 

How  dealt  with 

Cost^or 

Retmn 

PRODUCR 
Crops 

Value 

WORKING  £XP£N8Ea 

Labour 

Chemicals 
Pumping 


Do. 


1895. 


1896. 


Run  on  land  and  carted. 


None. 


None. 


1897. 


None. 


rSatisfactory    ...  18 

Reports  of  Inspectors  -i 

^Unsatisfactory       4 


Analyses-! 


f  Above  limit 
Below  limit 


f 
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Appen<lix  4. 


BATLEY  BOROUGH  URBAN  DISTRICT.-BATLEY  SEWAGE  WORKS. 


Date  completed  aiu^  brought  into  operation 

EDgineer 

Whether  sanctionea  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 
refuse).     Is  surface  water  included  ?  J 

Number  of  water  closets  in  area  drained 

UND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANK& 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CBEMICALa 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 


Whether  used  continuously  or  intermittently,  ^ 
and  (if  the  latter)  whether  on  Dibdin'sV  . 
method  J 

STORM  OVERFLOWS. 

*  Number  on  line  of  sewers  and  at  outfall  works 


About  August,  1889. 

Mr.  J.  W.  Horsfield,  Borough  Engineer. 

Yes. 

2,039  acres.    31,865  population. 
500,000  gallons  in  24  hours. 

Mixed  with  some  trade  refuse  which  finds  its  way  into  the 
sewers.    Surface  water  also,  but  not  all. 

About  600. 


Construction — whether    fixed    side    weirs, 
leaping  weirs,  or  adjustable  valves 


} 


Pronortion  of  flow  in  sewer  to  average  flow  1 
when  storm  overflows  begin  to  act  J 

COST  MF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Ajnount 

How  dealt  with 

CoRt,  or 

Helum 

PRODUCE 
Crops 

Value 

^ NUKING  EXPENSEa 

^bour 

Oemicala 
dumping 

rSatisfactory      ...      4 

Reports  of  Inspectors -{ 

lUnsatiBfactory  ...    27 


Ten.    435,217  gallons. 
All  together. 

Continuous. 


Lime  (best  Buxton)  and  sometimes  lime  and  alumino-ferric. 

Average,  15  grains  per  gallon.    The  latter  7  grains  of  ewsh  per 

gallon.  ,         ,         .  .  V. 

Every  quarter  of  an  hour  through  a  mixing  machina 

Eight.    3,528  square  feet  superficial. ' 

Square  filters  charged  with  live  coke  2  feet  deep. 

Intermittently.    Not  Dibdin's  method. 


At  sewer  outfall  works,  one  with  adjustable  valve. 

On  line  of  sewers,  5  fixed  side  weirs,  2  leaping  weirs,  3  adjuat- 
able  valves.    Total  11. 

About  twice  the  quantity. 


3i  acres.    £3,900. 


£7,212  4s,  lid 


1895. 


About  200  tons. 


1896. 


About  200  tons. 


Removed  by  local  farmers  for  tillage 


Nil. 


Nil. 


1897. 


About  200  tons. 


Nil 


£2'2H     O.'^.  *Ml, 

£267  1«.  Od, 

£243  2s, 

Id, 

£Ul  13«.  Id, 

£149  28.  4d. 

£135  2«. 

7(1 

£232     4/«.  M. 

£168  9«.  Sd, 

£148  is. 

Id, 

(-Abe 
Analyses    • 

Bel( 

►ve  limit    ... 
3  w  limit     ... 

i 
4 
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BINGLEY  URBAN  DISTRICT.    COTTINGLEY  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  l^  L.G.R 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  t  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Wliether  underdrained,  and  how  f 

Nett  area  upon  whioh  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  i 

OHEMICALa 
Nature 

Quantity 

How  added 

FELTEBS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  j 

BTORM  OVERFLOWS. 

Number  on  line  of  ^wers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,! 
leaping  weirs,  or  acljustable  TaJves  j 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act 


i894. 


(Information  not  supplied  by  Authority.) 


/ 


COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

f 

BLUDOK 
Amount 

Hew  dealt  with 

Cost^  or 

i 
Return 

PRODUCK 
Chrops 

Value 

WORKING  EXFENSEa 
Labour 

Chemicals 

Pumping 


Reports  of  Inspecton 


Satisfactory 


i Unsatisfactory ...  17 


Domestic. 


None. 

Do. 

Do. 

2  tanks. 
Alternately. 


2  small  filters 
Ashes. 


One  on  line  of  sewers. 


1895. 

1896. 

1897. 

r 

• 

» 

< 

/ 

* 

4 

C Above  limit  ... 

Analyses'! 

iBelow  limit   ... 
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BINGLEY  URBAN  DLSTRICT.-CULLINGWORTH,  No.  2,  SEWAGE  WORKS. 


Appendix  4. 


Whether  used  continuoTisly  or  intermittently,  ^ 
and  (if  the  latter)  whether  on  Dibdin'sj- 
method  j 

«TORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


Construction — whether    fixed    side    weirs 
leaping  weirs,  or  adjustable  valves 


irs,| 


Proportion  of  flow  in  sewer  to  average  flow  \ 
when  storm  overflows  begin  to  act  J 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGK 
Amount 

How  dealt  with 

Co«t|Or 

Return 

i^RODUCE. 
Crops 

Value 

VfORKING  EXPENSES. 
Labou* 

Chemicals 

Pmnping 


72  houses. 


Date  completed  and  brought  into  operation  |     1890. 

Engineer 

Whether  sanctioned  by  L.G.R 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Natore  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  1  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

•CHEMICALa 
Nature 

Quantity 

How  added 

^TLTFJiS. 

Number  and  total  area 

Construction 


(Information  not  supplied  by  Authority.) 


Mixed  with  trade  refuse. 


Large  circular  Ives  tank. 


Continuous. 

None. 

Do. 

Do. 


Bed  of  engine  ashes. 
Continuously. 


None. 


Do. 


Do. 


1895. 


06 


1897. 


Reports  of  Inspectors 


1213. 


[Satisfactory      ...  6 
(unsatisfactory...  3 


rAbove  limit 
Analyses-! 

i  Below  limit 


H  H 
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BIBKENSHAW  URBAN  DISTRICT.-BIRKENSHAW  SEWAGE  WORKS. 

Date  completed  and  brought  into  operation 

lilngineer 

Whether  sanctioned  by  L.G.B. 


Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  ?  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  whicii  He  wage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin'sj- 
method  j 

8T0RM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


Works  not  yet  completed. 

Wm.  Crutchley,  C.E.,  Wakefield.  • 

Yes. 

Area  925  acres.    Population  2,479. 

107,460  gallons  per  12  hours. 

Domestic.    Part  surface  water. 

All  the  water  closets  are  drained  (30). 

None. 

Do. 

Do. 

2.    Each  used  separately.    40,850  cubic  feet. 
Used  in  series. 

Time  allowed  for  settlement. 

Alumino-ferric. 

12  tons  per  year. 

One  cake  used  per  day. 

One  filter.    Total  area  9,630  cubic  feet. 
Broken  stones  and  sand. 

Intermittently.    Not  Dibdin's. 

One  on  Une  at  outfall  works  and  three  on  line  of  sewers^ 


Construction — whether    fixed    side    weirs,  \ 
leaping  weirs,  or  adjustable  valves  j  | 

Proportion  of  flow  in  sewer  to  average  flovv\ 
when  storm  overflows  begin  to  act  j 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

FUters 

8LUDGR 
Amount 

How  dealt  with 

Coet^or 

Return 

PRODUCR 
Crops 

Value 

WORKING  EXPENSES 
Labour 

Chemicals 


18  inch  pipe,  12  inch  full. 


£782  9«.  nd. 


£4,664    4«.     r)Jd 


/ 


PuiUplii^ 

r  Satisfactory 

Reports  of  lnsi>ectors  -! 

t  Unsatisfactory  .. 


1895. 

1896. 

1897. 

Ten  tons  i)er  month. 

Carted  on  land  by  farmers. 

I  None. 

1 

!                  None. 

None. 

None. 

Do. 

Do. 

Do. 

£132     1     4 

£103    5    7. 

£274  16    9. 

None. 

None. 

None. 

1>). 

Do. 

Do. 

23 


r  Above  limit 

Analyses^  _^  .      ..    ,.  . 

i^Below  limit     ...    r 
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BIRSTALL  URBAN  DISTRICT. -BIRSTALL  SEWAGE  WORKS. 


Appendix  4» 


Date  completed  and  brought  into  operation 
Engineer 

Wbethw  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

J^Torage  daUy  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tradel 
refose).    Is  surface  water  included  ?  / 

J^umber  of  water  cloeets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

t:anks. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous^  or  time) 
allowed  for  settlement  j 

<mEMIOALa 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

-   CcMistrnction 

Whether  used  continuously  or  intermittently,"! 
and  (if  the  latter)  whether  on  Dibdirs } 
method  J 

43TORM  OVERFLOWa 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,  \ 
leaping  weiiSi  or  ac^ustable  valves  j 

Pronortion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  b^gin  to  act  j 

<X)ST  OF— 
Land 

Laying  out  of  land 

Tanks 

FUtera 

•SLUDGE. 
Amount 

How  dealt  with 

Oost,or 

Return 

PR0DUC3K 
Crops 

Value 

WORKING  EXPENSSa 
Labour 

Chemicala 
Pumping 


Reports  of  Inspectors 


1213. 


^Satisfactory      ...  15 
(Unsatisfactory  ...  20 


August,  1896.    Tested  2^  years  prior  to  1896. 

William  Birch,  Manchester. 

No. 

1,245  acres.    6,528  population.    About  1,800  houses. 

About  150,000. 

Chiefly  domestic.    Yes. 

About  80. 

2i  acres. 

Na 

None. 

4  slud^  settling  tanks,  9,80u  gallons  ;  then  10 ;  one  continuous 
precipitating  tank,  50,300  gallons.  95  feet  0  inch  x  17  feet 
0  incn  x  5  feet  0  inch. 

Continuous. 

Alumino-f  erric  in  cakes. 

20  tons  a  year. 

Dissolved  by  flood  of  sewage. 


2  filters  of  revolving  cloths  each  20vard8  long  and  4}  feet  wide 
revolving  on  drams  once  round  in  20  minutes. 

Revolving  cloths  on  druma 


Continuously.    Birch's  method. 


One  pipe  overflow  in  Kirkgate.    One  open  overflow  at  outfall 
worlu. 

Fixed  in  Kirkgate.    Adjustable  valve  at  outfall  works. 


Twice  at  least  (ordinary  rain). 

£2,572  15<.  Od. 

£461  lU.9d,    Building  fence  wall  all  round  and  entrance  gates. 


} 


£1,605  7«.  \d. 


1895. 

1896. 

1897. 

250  tons. 

280  tons. 

300  tons. 

Taken  on  to  farm 

land. 
1«.  a  ton  leading  to 

land. 

None. 

Do. 

I 

Do. 

1 

£50    7  1 1 

£80  10  4 

£119    6   8 

£2S  18  11 

£52  12  7 

£68  11  3 

(Above  limit    ...  1 
^Below  limit    ..   4 


HH  2 
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BRADFORD  C01:NTY  BOROUGH.— FRIZINGH ALL  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 
Engineer 

Whether  sanctioned  by  L.G.B. 
Area  and  population  or  number  of  houses  drained 
Average  daily  flow  of  sewage  in  diy  weather 
Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  T 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

,     Whether  flow  of  sewage  continuous,  or  time! 
allowed  for  settlement  ] 

CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin^sl 
method  j 

8T0RM  OVERFLOWS. 

Number  ou  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,  \ 
leaping  weirs,  or  adjustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flow\ 
wnen  storm  overflows  b^gin  to  act  j 

COST  OF- 
Land 

LayiDg  out  of  land 

Ta^ks 

Filters 

BLUDGK 

Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Vaiue 

WORKING  EXPENSES. 
Labour 

Chemicals 
Pumping 


1874. 


Yes, 


(Information  not  supplied  by  Authority.^ 


10,776  acres.     Population  210,361  (1891). 
19,000,<XX)  gallons. 

Mixed  with  trade  refuse.     Yes. 


No  landitreatment. 

34  tanks.    6IS,000  gallons. 
In  series. 

Continuous. 
Ferric-sulphate. 

In  solution, 

34  filters. 

1  sand.  1  carbonized  night  soil.  3  engine  ashes,  24]coke  breeze^. 
3  clinkers,  and  2  bacteria. 

Intermittently. 


Al)OUt  50. 


18U5. 


189fi. 


Carted  away. 


18dV. 


RepoilH  of  Tiisjieciors  - 


Satisfactory      •••  48  .      , 

.  Analyses 

.  U)i  satisfactory ...  14 
Only  a  small  proportion  of  the  sewage  of^Bradford  is  treated. 


Above  limit   ...  - 
.Below  limit    ...  !> 
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BRADFORD  CC)I'NTY  BOROUGH.— SAN DY^ LANE  BOTTOM  SEWAGE  WORKS. 


Api^eiulix  4. 


Date  completed  and  brought  into  operation 

Engfoeer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  aU  together,  or  in  series 

Whether  flow  of  sewage  continuouj^  or  time) 
allowed  for  settlement  I 

CHEMICALS. 
Nature 

Quantity 

How  added 

FJLTERS. 

Number  and  total  area 

Conatraction 

Whether  used  continuously  or  intermittently^l 
and  (if  the  latter)  whether  on  Dibdin'sV 
method  J 

8T0RM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


189G. 

J.  H.  Cox,  Esq. 

138  houses. 
14,400  gallons. 
Domestic.     Yen. 


(Tiiformation  not  supplied  by  Authority.) 


Ives'  tank. 


Continuous. 


Alumino-ferric. 


In  solution. 


Construction — whether    fixed    side    weirs, 
leaping  weirs,  or  acyustable  valves 

Proportion  of  flow  in  sewer  to  average  flow 
wnen  storm  overflows  begin  to  act 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

CoAt,or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 

Pumping 


} 
} 


3  filter  tanks.    Each  24  feet  x  15  fc^et  x  .3  feet  0  inches. 
Engine  ashes  and  coal. 

Intermittently.    No. 

One  on  sewers.    One  at  outfall  worl  s. 


1895. 


18f«). 


Carted  on  to  land  by  farmer. 


1897. 


(rrass. 


(•rass. 


^  ras>. 


rSatisfactory    .. 

llepc»rts  of  Inspectors  \  . 

lUnaatisfactory 


21 


5 


Analyses 


r Above  limit    ...    I 
I  Helow  limit     ... 


coiML-.-:  J  oy  vrwAGE  itk^^al 


i/}V  \/.  Vh'fXJ^  bl^Thl'l.^lhmhLE  SEWAOE  W^?K>. 


*^  y^mjr,»  »  *^  *«>r  OOCCSk^Mf  >C» 


LAMa 


y*^,t  «rtai  nprx,  ••h,',r.  ^^x-i^*.  /^r.  .>>  .r  ^.v  I 

U»«d  all  Uijf*rt;#r;r,  'k  ir.  «ieTMii 
ClfKillCAIA 

How  added 

nLTKK.S, 

Xotrifjer  arM)  f/iUJ  area 

CofMtroetk^ 

WheUi^  nvjd  CfyniinnoxvAy  (ft  iriterriii^tently,  i 

and  (if  the  Jatter;  whether  on   bibdiD\ . 
tnethrjrl  j 

STORM  OVKf:n/JWS, 

Kmnl^r  on  line  of  w^mftrn  and  at  ontfall  works 

Ojnirti»;cl km  -whether    fixer!     >ikJe    wein»,'| 
leaping  wdrx,  or  adjiutabte  valves  / 

Froporti^rtJ  </f  flow  in  »*;wer  to  average  flow'l 
wnen  ^tono  overflown  begin  to  act  / 

<x;ht  op- 

Land 

Jjaying  out  ot  land 

Tankn 

I' litem 

>-;i.iJi)aE. 

Amount 

J  low  dealt  with 

«Jofit^  or 

Ketum 

I'UODUCE. 
Crops 

Value 

^VijRKINQ  EXPP:NSEa 

LAlX)Ui' 

Cltemicab 
Pumping 


AVi*it  I G  or  IT  j«af«  *pi. 
ioLn  H^oatjc  Jk  Ox 

'  ^  E^rt:uei  dnaed  to  Crx£ib«e  W^rk.«. 
Mf^ai  whA  ref^^e 


SrLTt*.**:  Trir«^ 


12: 

Xo  lacd  treatnect. 

DoL 


1  tanks,  29  feet  x  20  f^^t.  ^  feet  &  iDchdee{)L  3 

30  feet,  4  feel  0  inch  deep. 
All  to 


ContiniKNia. 


Alomiiio-ferric  and  time. 
2  cwtiu  eadi  per  day. 
AntomadeaUj. 

2  filtcia-    Total  area  33  feet  x  22  feet.    2  feel  deep. 
C.'oke  and  tile& 

Intomittently. 


One  at  outfall  work5. 


Side  weirs. 


Cannot  say. 


1895. 


1896. 


1897. 


25  tons  per  week. 


25«.  per  week. 
8«.  per  day. 
Gravitation. 


7lci)oriH  of  Tnsp^H'tofH. 


SatiHfactory    ...  2 
UnKatinfactory    15 


TAboYe  limit    ... 
Analyses-! 

I  Below  limit         2 
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Appendix  4. 


HUDDER8FIELD  COUNTY  BOROUGH.— DEIGHTON  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

WTiether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather    , 

Natnre  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  ?  j 

Nomber  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANK& 

Nomber  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuoua,  or  timft) 
allowed  for  settlement  J 

CHEMICALa 
Nature 

(Quantity 

How  added 

FILTEBa 

Nomber  and  total  area 

ConsLruclion 

Whether  used  continaoiialy  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin's 
method  j 

8T0RM  OVERFLOWa 

Number  on  line  of  sewers  and  at  outfall  works 

Constroction — whether    fixed    side    weirs,") 
leaping  weirs^  or  ac(jn8table  valves  j 

IVoDortion  of  flow  in  sewer  to  average  flow  \ 
when  storm  overflows  begin  to  act  j 

COST  OP— 
Land 

Laying  out  of  land 

Tanks 

Filtera 

SLUDGE 
Amount 

How  dealt  with 

Goit^or 

Betom 

PBODUCJR 
(}rop8 

Value 

WORKING  EXPENSE& 
Liboor 

Chemicals 

PompkUg 


Reports  of  Inspectors 


r  Satisfactory      ...     - 
i Unsatisfactory  ...  20 


June,  1893. 

R.  8.  Dugdale,  C.E. 

No.    By  special  Act  of  Parliament. 

Al)ouf  9,000  acres  with  a  population  of  80,000. 

7,000,000  gallons. 

Both  domestic  and  trade  refuse.    Surface  water  is  included. 

3,650. 

61  acres.     Works  and  tanks  stand  on  TJ  acres. 


No  land  filtration. 

24  tanks  having  a  total  capacity  of  211,200  cubic  feet 
Used  separately. 

Continuous. 


Lime  (Buxton)  and  Copperas. 

4*5  grains  of  lime  and  4'0  grains  of  copperas  per  gallon  on  an 

average. 
Lime  as  thin  milk  of  lime  some  distance  before  the  copperas. 

24.    Total  area  4,464  yards. 

Polarite  filters,  which  are  bein^  taken  out  and  replaced  by 
cinder  filters  worked  on  Dibdm's  method. 


2^  on  line  of  sewers  and  1  at  outfall  works. 

Mostly  fixed  side  weirs,  remainder  are  leaping  weirs. 

6  to  1. 

£15,615. 

] 

I  Works  £10?-,00(). 


1895. 


1896. 
11,744. 


1897. 
6,315. 


4,049  tons  (cake). 

Tipped  to  foi-m  a  banking,  except  a  little'  blown  on  to  waste 
land. 


None. 


None. 


£2,314    8  U. 

£2,020    2     6. 
(Ferozone.) 


£2,604  12     7. 

£3,612     1     3. 
(Ferozone.) 


None. 


£2,667  17  10. 

£1,170    2    0. 
(Ferozoneand  Baux- 
ite precipitant.) 


Analyses  j 


f  Above  limit    ...    - 
Below  limit     ...    3 
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LIVERSEDOE  UKBAK  DISTRICT.- LI VEIISEDGE  SEWAGE  WORKS. 


Date  completed  and  brougtit  into  operation 
Engineer 

Whether  sanctioned  by  L.G.R 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tradel 
refuse).    Is  surface  water  included  ?  / 

Number  of  water  closets  in  area  di-ained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 
Nett  area  upon  which  sewage  can  be  treated 
TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  ]• 

€HEMICALa 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin'n - 
method  j 

8T0RM  OVERFLOWS. 

Num  ber  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,) 
lea  I  ling  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow) 
when  storm  overflows  begin  to  act  j 

€OST  OF- 
Land 

laying  out  of  land 

Tanks 

'Filters 

SLUDGR 
.Amount 

How  dealt  with 

Cost^or 

Return 

PRODUCE. 
Grope 

Value 


%VURKING  EXPENSEa 
Labour 

Chemicab 
Pumping 


2Cth  November,  1885. 
Charles  Gott,  C.E. 

Yes. 

Liversedgeonly.  Area  2,1 29  acres  3  roods  12  perches.  Population 
800,000  gallons,  (14,300  (estimated). 

Mixed  with  trade  refuse.    Yes. 


20  acres  and  32  perches. 

Part  underdrained. 

\f  acras  3  roods  14  perches  at  present,  but  some  15  or  16  acres  are 
available. 

9  tanks.     15,000  gallons. 
Used  altogether. 

Time  allowed  for  settling. 

Iron  fen  is  and  lime. 

h  ton  i)er  week. 

A  slight  flow  from  mixing  tubs. 

9.    Each  48  feet  long  x  21  feet  wide. 
Coke  breeze. 

Partly  on  Dibdin's,  but  as  an  experiment. 


One  at  the  outfall  works. 


Adjustable  valves. 


Cannot  say. 


The  sewage  works,  main  sewers,  buildings,  and  land  coat 
£40,000  (estimated). 


1895. 


1896. 


)  Part  carted  away  by  local  farmers. 
No  return. 


1897. 


Cannot  ascertain  amount. 


1 
/ 


Cabbages  and  grass  about  £20  per  year,  less  labour. 


^  Estimated  £500  annually. 


••• 


('Satisfactory 
Reports  of  Inspectors  -J 

\ Unsatisfactory...  31 


{Above limit  ...  ^ 
Below  limit  ...  3 
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METHLEY  URBAN  DISTRICT. -GREEN  LANE  SEWAGE  WORKS. 


Appendix  4, 


Date  completed  tad  bioaghi  into  operation 

Engineer 

Whether  sanctionea  tyy  L.O.B. 

Area  and  population  or  number  of  houses  drained 

Avenge  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade! 


lefnseX    Is  surface  water  included  f 
Nunber  of  water  doeets  in  area  drained 

LAND. 
Total 


/ 


Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICALa 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  ased  continuously  or  intermittently/ 
and  (if  the  latter)  whether  on   Dibdin's  - 
method 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

(Construction — whether    fixed    side    weirs,) 
leaping  weirs,  or  adjustable  valves  | 


1893. 

John  Richardson,  Esq.,  M.I.C.E.,  Methley  and  Leeds. 

Yes. 

23  houses. 

851  gallons. 

Domestic.    Partially. 

None. 

22  perches. 

Yes.    Land  drain  pipes. 

10  perches. 

Four.    1 ,008  cubic  feet. 
Series. 

Continuous. 

None. 

Do. 

Do. 

See  above. 

Underdrained  and  levelled. 

Continuously. 

None. 
Do.^ 


Pronortion  of  flow  in  sewer  to  average  flow)       t^ 
when  storm  overflows  begin  to  act  / 


COST  OF- 

Land 

• 

' 

• 

Laying  out  of  land 
Tanks 

^  Held  under  lease  from  J.  How.    Cost  cannot  be  divided. 
'     Total  cost  of  ^works  £5,500. 

Filters 

. 

• 

.       8LUDGR 
Amount 

How  dealt  with 

Cost,  or 

Return 

1895. 

1886. 

1897. 

No  record. 
Do. 
Do. 
Do. 

No  record. 
Do. 

* 

Do. 
Do. 

No  record. 

Given  away. 

No  record. 

Do. 

PRODUCE. 
Cropa 

Value 

Do. 
Do. 

Do. 
Do. 

« 

None 
Do. 

WORKING  EXPENSEa 
Labour 

Do. 

Do. 

No  record. 

Cbemicaii 

Do. 

Do. 

Do. 

Pumping 

Do. 

Do. 

Do. 

Satisfactory      ...  14 

Reports  of  Inspectors  ^ 

lUnsatisfactory  ...    1 

1 

« •  * 

— C 

bove  limit  ...  - 

elow  limit  ...  - 
I  I 

1213. 


3»2 


EOYAL  COMMISSION  OK  SEWAGE  DISPOSAL ! 


Appendix  4. 


MOXK  BilElTON  URBAN  DISTRICT.  -DAY'S  CROFT  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  traded 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time^l 
allowed  for  settlen^ent  j 

CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Cdnstruction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin'sj- 
method  j 

STORM  OVERFLOW& 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs,  \ 
leaping  weirs,  or  acyustable  valyes  J 

Proportion  of  flow  in  sewer  to  average  flowl 
wnen  storm  overflows  b^gin  to  act  / 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

FUters 

SLUDQR 
Amount 

How  dealt  with 

Cost,  or 

RetUTD 

PRODUCJE 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 

Pumping 


February,  1894. 
J.  L.  Marshall. 
Not  laid  before  L.G.B. 
34  houses. 
3,0C0  gallons. 

Domestic  only.    Only  roof  water. 
None. 


i  an  acre 

« 

Underdrained  by  a  6  inch  pipe  di-ain  into  which  sewage  after 
filtration  percolates  through  the  land. 


One  settling  tank. 
3,300  gallons. 

Continuous^flow. 

None 

Do., 

Do. 

2  sets  of  2  each.    104  yards 
Clinkers,  coke  breeze,  and  flue  dust. 


[Satisfactory 

11  n  o.-ts  of  In  ,)ect^  is, 

1^1  nsatisiactory 


••• 


••• 


0 


One  storm^verflow. 

Side  weir  2  inches  high. 

No  record  keptfT  The  storm  water  is'onlyfroof.wfeter. 


£5  a  year  on  lease. 


1 


£120. 


1896 


1896.1 


1897. 


No  record  kept. 


( Above  limit    . 

Analyses-, 

I  Below  limit     . 


APPENDIX. 


233 


MONK  BRETTON  URBAN  DISTRICT.-  SMITHIES'  SEWAGE  WORKS. 


Appendix  4. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.Q.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  t  j 

Number  of  water  cloeets  in  area  dndned 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKa 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  fl^ow  of  sewage  continuous,  or  time^ 
allowed  for  settlement  J 

CHBMIGAL& 
Nature 

Quantity 

How  added 

fILTEB& 

Number  and  total  area 


Construction 

¥niether  used  continuously  or  intermittently, 
and  (if  the  latter)  whether  on  Dibdin's 
method 


■] 


May,  1898. 

Wade  &  Turner,  Bamsley. 

Not  laid  before  the  L.G.B. 

154  houses. 

No  record  kept. 

All  domestic  sewage.    Surface  water  included. 
None. 

i  an  acre. 
Not  drained. 


9T0BM  OVEElFLOWa 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — ^whether    fixed    side    weirs,  1 
leaping  weira^  or  aci^ustable  valves  j 

ProDortion  of  flow  in  sewer  to  average  flow\ 
wnen  stoim  overflows  begin  to  act  J 

COST  OF- 
Land 

Luring  out  of  land 

Tanks 

fUteit  —     

8LUDGR  

Amount 

How  dealt  with 

Cost^or 

Betun 

PBODUC& 
Oops 

Tahie 

WOBKINQ  EXnNBBa 
Labour 

CSiemicais 

Pompuig 


rS^atiflfactory      ...  13 

Beporta  of  Inspectors  -j 

lUnsatisfactory . ..    3 

1S13. 


4  tanks,    17,388  gallons,  or  8,694  each  set  of  two. 
In  series. 

Flow  continuous  in  each  series. 

Spence's  alumino-ferric. 

No  record  kept 

In  a  solid  block  placed  in  channel. 

2  sets  of  2  each.    34|  yards  area  per  set 
Broken  rubble,  coke  breeze,  and  sand. 

* 

Filters  used  continuously  each  set  (not  Dibdin's  method). 


3  on  line  of  sewer. 

1  at  outfall.    Weirs  2  to  3  inches  high. 


No  record  kept. 


£8  per  year  on  lease. 


Cost,  including  the  main  outfall  sewer  only,  £912. 


1895. 


N 


1896. 


No  record  kept. 


1897. 


{Above  limit    ...    - 
Below  limit     ...    - 

112 
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ROYAL  COMMISSION   ON  SEWAGE   DISPOSAL: 


Appendix  4. 


PONTEFEACT  BOROUGH  URBAN  DISTRICT.-KNOTTINGLEY  ROAD  SEWAGE  WORKS. 


Date  completed  an(^  brought  into  operation 

Engineer 

Whether  sanctionea  by  L.G.B. 

Area  and  population  or  number  of  bouses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  f  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time^ 
allowed  for  settlement  J 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin's}- 
method  j 

BTORM  OVERFLOWa 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,  1 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  j 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

BLUDGR 

"  Amount  ^ 

How  dealt  with 

Cost^or 

Return 

EBODUCE. 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicala 


1881. 

Desiimed  by  Mr.  W.  Crutchley,  carried  out  under  the  Borou^ 
®  [Surveyor. 

X  es* 

4,242  acres.    About  13,000  population. 

340,000  gallons. 

Domestic  and  small  quantity  of  trade  refuse.    Surface  water  is 

included. 
About  300. 


5  acres. 

Not  underdrained. 

3  acres,  but  not^used  for  treatment. 

Three.    700,000  gallons. 
Altogether. 

Continuous. 

Lime. 

104  tons  per  yeai4 

B   i^opper,  and  mixed  with  sewage  by  water  wheel. 

Two.     5,1 50  superficial  feet. 

Enclosed  by  brick  walls,  underdrained  by  perforated  pipe? ,  sar^" 
and  rubble  filtering  medium. 

Continuously. 


Two  on  line  of  sewer. 

1  fixed,  1  adjustabl 

About  6  times  dry  weather  flow  in«)ne  case,  about  12  times  in  the 
other. 


£880. 


} 


£2  284  6f .  Od,y  which  includes  the  construction  of  a  portion  of 
the  outfall  sewer. 


14595. 


Cannot  give. 
Sold  by  auction  for  agricultural  purposes. 


18U6. 


1897. 


Pumping 


£5  16    6 

None. 
Do. 

£186  10    0 
£52    0    O 


£6  12    0 


£7  11    0 


£186  10    0 
£52    0    0 


£186  10    0 
£62    0    O 


rSatisfactory 


••» 


Report.s  of  Inspectors  ■! 

I  Unsatisfactory  tt.  19 


(Above  limit  ...    - 
Below  limit  ...  12 


APPENDIX. 


235 


PUDSEY  UBBAN  DISTRICT.— SMALEWELL  SEWAGE  WORKS. 


Appen<lix  4. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  aaactioned  by  L.G.R 

Area  and  population  or  number  of  hooBes  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domeetic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  t  / 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdndned,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKa 

Number  and  total  capacity 

Used  all  together,  ot  in  series 

Whether  flow  of  sewage  oontinuoui^  or  timel 
aUowed  for  settlement  ] 

CHEMIGAI& 
Nature 

Quantity 

How  added 

FILTEBa 

Number  and  total  area 

CoiDstmction 

Whether  used  eontannoualy  or  intermittently,') 
and  (if  the  latter)  whether  on  Dibdin's}- 
method  J 

STORM  OVERFLOWa 

Number  on  line  of  sewers  and  al  outfall  works 

Construction— whether  fixed  side  weirs,  \ 
leaping  weirs^  or  ac^ustable  valves  J 


Proportion  of  flow  in  sewer  to  average  flow\ 


>no: 
when  storm  overflows  begin  to  act 

COST  OF-- 
Land 


Laying  out  of  land 

Tanks 

Filten 

BLUDOK 
Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCK 
Gkopa 

Valoe 

WORKINO  EXFBNSEa 
Labour 

Chemicals 

Pumping 


^Satisfactory      •••  19 
Reports  of  Inspectors  i 

t Unsatisfactory ...    1 


August,  1896. 

J.  H.  Rhodes  and  R.  W.  Cass. 

There  has  beena  Rlightdeparture  from  planssanctionedby  the  L.O.B. 

20U  acres.    Population  about  2,000,  and  3  mills. 
About  84,000  gallons. 

Domestic,  and  mixed  with  trade  refuse.    Partly  included. 
Unable  to  state  definitely. 

5  acres  0  roods  34  perches. 

Not  underdrained.    Falls  naturally  to  beck. 

About '1 J  acres  by  irrigation  besides  the  filter  beds. 

3  tanks.    115,000  gallons. 

Can  be  used  altogether  or  in  series. 

Time  allowed  for  settlement. 

Alumino-ferric. 

About  12  tons  per  annum. 

In  mixing  race  as  the  flow  requires. 

Nine.    2,000  square  yards. 

Ballast  Q  inch,  rough  stone  9  inch,  fine  stone  9  inch,  rough 
ashes  5  inche  thick,  fine  ashe-o  in  inch  thick. 

Intermittently. 


One. 


Leaping  weir.    To  be  altered  to  automatic. 


When  altered  the'^overflow  level  will  be  frds  of  the  diameter 
of  the  sewer. 


£700. 


Not  laid  out 

£508  14    8. 

£446    8    a. 

1895. 

1896. 

1897. 

• 

In  5  months  68  cart 

loads. 

By  farmers. 

134  cart  loads. 

NU.' 

£3  10    0 

£7    0    0 

Do. 

Nil. 

Nil. 

Do. 

Do. 

Do. 

(5  months.) 
£40    6    6 

£82  14    8 

£13  18    9 

£33    7    T 

Do. 

Nil. 

rAbc 

Nil. 
>ve  limit    ...    I 

Analyses- 

Bel< 

iw  limit    ...    1 
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ROYAL  COMMISSION  ON  SEWAGE   DISPOSAL: 


Appendix  \ 


SHEFFIELD  COUNTY  BOROUGH.-^HEFFIELD  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.Q.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sem^ige  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade! 
refuse).    Is  surface  water  included  t  j 

Number  of  water  closets  iu  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

U&ed  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICAIA 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

vWhether  used  continuously  or  intermittently,) 
and  (if  the  latter)  whether  on  Dibdinsj- 
jmethod  j 

-fiTORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — whether    fixed    side    weirs,  "^ 
leaping  weirs,  or  ac^ustable  valves  j 

.  Proportion  of  flow  in  sewer  to  average  flowl 
when  storm  overflows  begin  to  act  / 

V  CX)ST  OF- 
Land 

Laying  oat  of  land 

"Tanks 

IFilters 

BLUDGR 

Amount 

How  dealt  with 

Cost,  or 

Return 

PBODUCR 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

•Chemicals 

Pumiiing 


1886. 

A.  G.  Alsing. 

Yes. 


(Information  not  supplied  by  Authority.) 


15,000,000  gallons. 

Mixed  with  trade  refuse.    Yes. 


22  acres. 


90  tanks.    3,000,000  gallons. 
In  series. 


Time  allowed. 


Lime. 

About  7  grains  per  gallon. 

Mechanical  mixers. 

6  filters. 

Earth  bank  with  coke  breeze  medium. 

Dibdin's. 


Several  on  line  of  sewers,  one  at  outfall  works. 
Fixed  side  weirs  and  leaping  weirs. 


Tipped  on  special  tip. 


Reports  of  Inspectors 


^Satisfactory       ...    1 
\Unsatisfactory ...  36 


rAbove  limit  ...  - 
Analyses*! 

IBelow  limit  ...  7 


•jLpnnmK. 


'087 


UPPERMILL  URBAN  DISTRICT.-HALLS,  UPPERMILL,  SEWAGE  WORKS. 


Appendix  4 


Date  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.R 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

yatore  of  sewage  (domestic  or  mixed  with  tradel  I 
refuse).    Is  surface  water  included  ?  /  ) 

Nmnber  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdndned,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKa 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  oonttnaous^  or  timel 
allowed  for  settlement  ] 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTER& 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,^ 
and  (if  the  latter)  whether  on  Dibdin^^sV 
method  j 

STORM  OVERFLOW& 

Number  on  line  of  sewers  and  at  outfall  works 

Construction — ^whether    fixed    side    weirs,  \ 
leaping  weirs,  or  adjustable  valves  j 


Piro] 

w, 


TOrtion  of  flow  in  sewer  to  average  flow\ 
men  atorm  overflows  begin  to  act  j 


OOBTOF— 
Land 


,  oat  of  land 

Tanks 

raten 

BLUDQE. 
Amount 

How  dealt  with 

CkMt^or 

Betmn 

PRODUCE 
Crops 

Yalna 

WORKINQ  EXFENSE& 
Labour 

Chemicals 
Pumping 


Reports  of  Inspectors 


^Satisfactory 


...  16 


29th  July,  1896. 

Mr.  T.  S.  McCallum,  Manchester. 

Yes. 

180  acre8.K:.Population  about  1,600. 

16,000^1ona 

Domestic  sewage.    A  considerable  portion  of  surface  water 
conveyed  to  works. 

15. 

1  acre  0  roods  25  perches. 

This  portion  of  work  not  yet  executed. 

Nearly  1  acre. 

Two  tanks.  £ach13feet3inchx9feetOinchdeep.  15,000gallons. 

I; 

Sometimes  together  and  sometimes  singly,  according  to  flow. 
Continuous  flow. 

Alumino-ferric  at  present. 


Basket  in  inlet  channel. 


F'>'^'^5?> 


fTwofilters.  Eachl8feet0inchx  I5feet0inch=60square yards. 
\     40  equare  yards  of  cinder  filters  to  be  added. 

{About  2feet5inch  filtering  material  in  centre,  made  up  as  fol]o>YB: — 
Sand  7  inch,  polarite  6  inch,  mixed  with  4  inch  of  sand,  pea  gravel 
2  inch,  bean  gravel  3  inch,  walnut  gravel  2  inch,  bonlaem  5inr}i. 

Intermittently. 


Two  on  sewers  and  two  at  works. 

On  sewers  practically  fixed  side  weirs,  at  works  one  automatic 
valve  ana  one  fixed  overflow  between  tanks  and  filters. 

7  to  10  times  (all  not  yet  a^j^sted). 


£650. 

Not  done  yet 

About  £?50. 

About  £200  (not  including  filtering  material). 


1896. 


1897. 


Run  into  lagoons,  dried  and  carted  away  for  manure  by  fannei-s. 


No  value. 
Do. 


£29  11  5i  for  year  ending  ."ilst  March,  1898. 

£18    5     1  Do 

None,  Do  Other  expendituio  £49  6  5 


Analyses 


[  Unsatisfactory   ...    7 


jAlx>ve  limit 
I  Below    lim 


3 
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Appendix  4. 


WATH-ON-DEARNE  URBAN  DISTRICT.-WATH  SEWAGE  WORKS. 


Date  completed  and  brought  into  operation 
Engineer* 

Whether  sanctioned  by  L.G.R 
Area  and  population  or  number  of  houses  drained 
Average  daily  flow  of  sewage  in  dry  weaUier 
Nature  of  sewage  (domestic  or  mixed  with  trade! 
reniae).    Is  surface  water  included  I  / 

Number  of  water  closets  in  aroa  drained 

LAND. 

Total  area 

Whether  underdrained,  and  howt 

Nett  area  upon  which  sewage  can  be  treated 
TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time! 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

*  Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,! 
and  (if  the  latter)  whether  on  Dibditfsl 
method  ^ 


,^TORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether    fixed    side    weirs,! 
leaping  weirs,  or  adjustable  valves  / 

Proportion  of  flow  in  sewer  to  average  flow! 
when  storm  overflows  begin  to  act  j 

•  COST  OF- 

Land 

Laying  out  of  land 

Tanks 

FUten 

vSLUDGR 
Ainount 

JHow  dealt  with 

*Co8t|Or 

Betnm 

PRODUCE 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 


rSatisfactor}'    ...  14 
Reports  of  Inspectors^ 

I  Unsatisfactory       1 


• 


Surface 


1892. 

The  late  Mr.  H.  A.  Johnson,  of  Sheffield. 

Yes. 

2,363  acres.    Population  8,238  in  1897. 

155,(XX)  gallons. 

The  sewage  is  mixed  to  some  extent  ^ith  trade  refu.se. 
water,  including  roof  water,  is  partially  included. 

Estimated  number  75. 

Nearly  6j  acres. 

Not  underdrained. 

Land  very  unsuitable.    Available  area  about  5^  acres. 

Four.    27,000  gallons  each.    Total  capacity  108,000  gallons. 
Used  in  series. 

From  2  to  3  hours  aUowed  for  settlement. 

Alumino-ferric  and  lime. 

20  tons  alumino-ferric  per  annum.    25  tons  lime  per  annum. 

Hand  mixed. 


5  filters.    Total  arae  3,600  square  feet. 

/Brick  and  concrete  walls,  concrete  floors,  filtering  medium 
(gravftl  and  polarite. 

Intermittently.    Not  on  Dibdin's  method. 


8  on  line  of  sewers.     1  at  outfall  work.s. 

3  valves.    Remainder  fixed  side  weirs. 

(The  overflows  begin  to  act  when  there  is  from  three  to  four 
(times  the  ordinary  amount  of  sewage  in  sewers. 


£740     I     1 


1 

j 


}•  All  included  in  one  contract. 


1895. 

1896. 

1897. 

700cubicyards(estimated) 

Not  dealt  with. 

£149. 

1 
£161. 

£157. 

£50. 

£55. 

1 

£50. 

£30. 

£30.            I 

£35. 

Aw 


rAbove  limit        1 
Analyses-! 

I  Below  limit 
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W0K«BO«OUGH  UKBAN  DISTRICT.- BIRDWELL  COMMON  SEWAGE  WORKS. 


ApptmliM^, 


Date  completed  and  brought  into  operatioii 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  popnktion  or  number  of  houses  drained 

Arerage  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 
refuse).    Is  surface  water  included  ?  J 

Nnmber  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  ail  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  timel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

nLTERa 

Number  and  total  area 

Construction 


Whether  used  continuously  or  intermittently,  "j 
and  (if  the  latter)  whether  on  Dibdin'sV 
method  j 

FTORil  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether    fixed    side    weirs,)  • 
leaping^  weirs,  or  adjustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flow) 
when  storm  overflows  begin  to  act  j 

COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGR 
Amount 

How  dealt  with 

Costy  or 

Return 

PRODUCEL 
Oops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 
Pumping 


1884. 

\V.  Senior,  Esq.,  Barnsley. 

20  houses. 

400  gallons  (estimated). 

Domestic.    N(»  surface  water. 
None. 


4 

All  together. 

Continuous. 


Leased. 


Al)out  £80. 


]8J)r>. 


1 806. 


\m: 


i     About  £  10  a  year. 


Report)  of  Inspectors. 


rSatisfactory 


••• 


Analyses 


1213 


I  Unsatisfactory     - 
Outlet  always  submerged  and  pollution  hidden. 


r  Above  limit    ... 
i Below  limit     ...  - 


K  ic 
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ROYAL  COMMISSION   ON   SEWAGE   DISPOSAL 


Appendix  4. 


HEMSWORTH  RURAL  DISTRICT.-WRAGBY  SEWAGE  WORKS. 


Date  completed  anc^  brought  into  operation 

Engineer 

Whether  sanctionea  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewag^  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time'^ 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 


Whether  used  continuously  or  intermittently,  ^ 
and  (if  the  latter)  whether  on  Dibdin'sJ- 
metbod  j 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


Constniction— whether    fixed    side    weirs, 
leaping  weirs,  or  adjustable  valves 

Proportion  of  flow  in  sewer  to  average  flow 
wnen  storm  overflows  begin  to  act 

COST  '  )F— 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGR 

Amount 

How  dealt  with 

Cost^  or 

Retuiii 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

CLemicaU 

Pumping 

rSatisfactory 

Rerwrts  of  Inspectors  \ 

I  Unsatisfactory    ... 


} 
} 


(Information  not  supplied  by  Authority .> 


No. 

20  houses. 

Domestic.     Yes. 


3  tanks. 
In  series. 

Continuous. 
Alumino-ferric. 

Put  in  channel. 

2  filters. 

Sand  and  coke  breeze. 

Continuously. 


None. 
Do. 

Do. 


1895. 


1W>6. 


1897. 


None. 


None. 


None. 


12 
2 


r Above  limit    ...  1 
Analyses] 

I  Below  limit    ... 


APPENDIX. 
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HEMSWORTH  lU^RAL  DlSTlilCT.-TAYLOK  WOOD  COTTAGES^  SEWAGE  WORKS 

:    (Iiifoiiiiation  not  supplied  by  Authority.) 


Appendix  4, 


Date  oomplefed  and  brought  into  operation 

Engineer 

^Vliether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  hoaxes  drained 

Average  daily  flow  of  sewage  in  dry  weather    ' 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  J 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous^  or  timel 
allowed  for  settlement  J 

CHEMICALS. 
Nature 

Quantity 

How  added 

nLTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  mtermittently,"! 
and  (if  the  latter)  whether  on  Dibdin'sj- 
method  J 


No 

8  cottages. 

Domestic.    Yes 


2  tanks. 
In  series. 

Continuous. 
Alumino-ferric. 


Put  into  channel. 


1  filter. 

Sand  and  cok^  breeze. 


Continuonslv, 


STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works  I    -^  ^**^* 

Construction — whether    fixed    side    weirs,  1  j    Do. 
leaping  weirs,  or  adjustable  valves  J  i 


Proportion  of  flow  in  sewer  to  average  flow'i 
when  storm  overflows  begin  to  act  J 

COST  OF— 
Land 

Laying  out  of  land 

Tanka 

Filters 

SLUDQK 
Amount 

How  dealt  with 

Coaty  or 

Return 

PRODUCE. 
Crops 

Value 

WORKINQ  EXPENSES. 
Labour 

(Chemicals 

Pumping 

rSatisfactor>'      ...     1 
Reports  of  Inspectors  ^^^^^^.^^^^^^^        _ 

1213. 


Do. 


189.T 


1896. 


1897. 


r Above  limit    ...    - 
Analyses-. 

I  Below  limit     ...    - 

KK2 
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ROYAL  COMMISSION   ON   SEWAGE   DISPOSAL: 


Apl^eniliz  4. 


HEMSWORTH  RURAL  DISTKlCT.-FOULBy  SEWAGE  WORKS, 


Date  completed  anc*  brought  into  operation 

Engineer 

Whether  sanctionea  by  L.G.B. 

Area  and  population  or  number  of  houses  dndned 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade  \ 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  tiniel 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Numl^er  and  total  area 

Construction 


(Information  not  supplied  by  authority.) 


No. 

1 4  licnwes. 

Domestic.     Yes. 


^  tanks. 


Continuous. 


Aluiiiino-ferrie. 


.    Put  in  fhannel. 

I   One  tilter. 
Sand  and  coke  breeze. 


Whether  used  continuously  or  intermittently, "j 
and  (if  the  latter)  whether  on   Dibdiu's'-      Continuously 
method  j 

BTORM  OVERFLOWS  i 

Number  on  line  of  sewers  and  at  outfall  works     None. 


Construction— whether    fixed    side    weii-s,) 
leaping  weirs,  or  adjustable  valves  / 

Proportion  of  flow  in  sewer  to  average  flow  \ 
wnen  storm  overflows  begin  to  act  J 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE 

Amount 

How  dealt  with 

Cost^  or 

Return 

PRODUCE 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Ptunping 


Do. 


Do. 


ison. 


181K). 


lHf)7. 


None. 


None. 


None. 


Rei)orts  ci  Inspectors 


...  7 


rSatiifactory 

I. Unsatisfactory  ... 


rAl)Ove  limit  ... 
Analyst^s-j 

(Below  limit  ... 


APPEKDIX. 
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SADDLEWORTH  RURAL  DISTRICT.-GRPTEN FIELD  AND  FRIEZELAND  SEAVAGE  WORKS.        Appei^dix  4. 


Date  completed  axi^  brought  iuto  operation 

Engineer 

Whether  aanctioned  by  L.G.R 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Xatnre  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  t  j 

Number  of  water  closets  in  area  drained 

LAXD. 

Total  area 

Whether  underdrained,  and  how? 

Xett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  •  j 

CHEMICAL& 
Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently  ^ 
and  (if  the  latter)  whether  on  Dibdiii  s  I 
method  J 

6T0RM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


Construction— whether    fixed    side    weirs, 
leaping  weirs,  or  adjustable  valves 


} 


Proportion  of  flow  in  sewer  to  average  flow\ 


)po 

^•hen  storm  overflows  begin  to  act 

COST  OF— 
Land 


Laying  out  of  land 

TaukB 

Filters 

i^LUDGE 
Amount 

How  dealt  with 

CostfOt 

Ketum 

PRODUCE 
Crops 

Value 

WORKING  EXFENSEa 
Labour 

Chemicals 
Pumping 


Mr.  T.  S.  MeCallum,  Manchester. 

Yes. 

Poimlation  1,600. 

16,000  gallons. 

Domestic    newage.    Portion  of  surface    water   conveyed    to 
works. 


2h  acres. 

Not  yet  executed. 

1  acre. 


2  tanks.    Each  13  feet  0  inch  diameter  x  9  feet  0  inch  deep. 

14,931  gallons. 
Sometimes  together,  sometimes  singly,  according  to  flow. 

Continuous  flow. 


Alumino-ferric. 
Al)out  6  cwt.  per  week. 
Basket  in  inlet  channel. 


2  l)ecls.     Each  17  feet  3  inch  x  1 6  feet  0 inch.    57  square  yaixis. 

Alioiit  2  feet  5  inch  filtering  material  in  centre,  made  up  aa  follows  :— 
Sand  7  inch,  polarite  6  mch,  mixed  with  sand  4  inch,  pea  gravel 
2  inch,  bean  gravel  3  inch,  walnut  gravel  2  inch,  Iwulders  6  inch. 

Intermittently. 


3  on  sewers,  1  at  works. 

Fixed  weii-s  on  sewers.    Automatic  arrangement  at  works. 


7  to  10  times. 


£714. 

Not  yet  (lone. 


1895. 


1896. 


1897. 


\{nn  into  la^o<>n^,  dried  and  used  as  maniue  by  farmers. 


None. 


Eeports  of  IrsjHJCtors 


r Satisfactory       ...  IH 
U^nsatisfat^tory  ...    - 


Analyses 


f 


Above  limit 
Below  limit 
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1U)YAL  COMMISSION    OX   SEWAGE   DISIHJSAL 


Appendix  4.        SADDLEWORTH  RURAL  DISTRICT.-ROYAL  (JKC)RGE  AND  GRASSCROFT  SEWAGE  WORK>S. 


l>ate  completed  anc'  brought  into  operation 

Engineer 

Whether  sanctionea  by  L.G.R 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  trade) 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

ft 

\^Tietlier  flow  of  sewage  continuous,  or  time'i 
allowed  for  settlement  j 

CHEMICALS. 

Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,) 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method  I 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Consiruction—whether  fixed  side  weirs,\ 
leaping  weii-s,  or  adjustable  valves  j 

Proportion  of  flow  in  sewer  to  average  flow^ 
wlien  stonn  overflows  begin  to  act  J 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGE. 
Amount 

How  dealt  with 

■ 

Cost,  or 
Return 

PRODUCE 

Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 

Pumping 


Mr.  T.  S.  McCallum,  Manchenter. 
Yes. 

Population  990. 
9,900  gallons. 

Domestic.    Portion  of  surface  water  cou\'eyed  to  works. 


1  acre. 

Not  yet  executed. 

}  acre. 


1  tank.  1 4  feet  0  inch  diameter  x  10  feet  0  inch  deep.  9,583  gallons. 


Continuous. 

Alumino-ferric. 
About  5  cwt.  i)er  week. 
Basketi  in  inlet  channel. 


2  beds.    Each  14  feet  3  inch  x  12  feet  0  inch.    38  8<iuare  vardy. 

r  About  2  feet  5  inch  filtering  material  in  centre,  made  uu  as  follows:-- 
Sand  7  inch,  polarite  6  inch,  mixed  with  4  inch  sand,  pea  gravel  2 
inch,  bean  gi-avel  3  inch,  walnut  gnivel  2  inch,  boulders  5  inch. 


I 


Intermittently. 


2  on  sewers,  1  at  works. I 

Fixed  weirs  on  sewer,  automatic  arrangement  at  works. 


7  to  10  times. 


£324. 

Not  vet  done. 


1897. 


Run  into  lagoons  dried  and  used  for  manure  by  farmers 


None. 


Reix)rts  of  Inspectors  \ 


r  Satisfactory        ...  10 


(Unsatisfactory 


Analyses 


Above  limit 


••■ 


.Below  limit    ...  - 


AITEXDIX, 


245 


WAKEFIELD  RURAL  DISTRICT.    AI>VERTHORPE  SEWA(iE  WORKS. 


Ap])enilix  i. 


Dftte  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.R 

Area  and  population  or  number  of  houses  druned 

Ayerage  daily  flow  of  sewage  in  dry  weather 

Katare  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  t  J 

Kmnber  of  water  closets  in  area  drained 

LAND. 

Tetalarea 

Whether  underdrained,  and  how  t 

Nett  area  upon  which  sewage  can  be  treated 

TANKa 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICALS. 
Nature 

Quantity 
How  added 

FILTER& 

Numbor  and  total  area 

Construction 


188D. 

Arthur  Fawcctt,  Assoc.  M.ln8t.C.E.,  Wakefield. 

Ye8. 

1,017  acres.    r>,000  iiopulation. 

300,000  gallons. 

Domestic  and  trade  refuse.    Surface  water  iiu  hided. 

Coiiipamtively  few.    No  exact  record. 

1 1  acres  1  rood  10  i)erehe«. 
Not  underdrained. 


Whether  used  continuously  or  intermittently,) 
and  (if  the  latter)  whether  on  Dibdin's 
method 


Six.    24.*),000  gallons, 
in  two  series. 

Continuous. 

Lime  and  aluniino-ferric. 

UX)  tons  of  lime  of  24  tons  of  alumino- ferric. 

Milk  of  lime  and  afterwards  alumino-fenic  in  block. 

Two.    303  Jwiuare  yards. 
CV^ke  breeze. 

Intermittently.    Not  on  Dibdiu's  methwl. 


t     . 


CTORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 


Construction — whether    fixed    side    weirs, 
leaping  weirs,  or  a4justable  valves 


} 


Proportion  of  flow  in  sewer  to  average  flow\ 
When  storm  overflows  begin  to  act 


/ 


COST  OF— 
Land 

Laying  out  of  land 

Tanks 

Filters 

6LUDGR 
Amount 

How  dealt  witli 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 

Pmjii>ing 


Four. 

Fixe<l  side  weirs. 

No  record. 

£l,H,m 
Not  laid  out. 
No  record* 
Do. 


189:). 


1896. 
No  record. 


1897. 
No  record. 


No  record . 

Dried  in  lagoons  and  then  carted  awajr  by  the  farmei-s,  fV7.  and 
c>^  a  loa<l  being  given  them  for  removing  it. 


<  Jras.**. 


i'->'')0. 
i-'ilO. 

4:39. 


(Tras.«; 
.4-12. 

£2.V). 

£i:)8. 

£40. 


(Inuss. 

.i:i2 

£-2()7 

£ir>3 

£33. 


Kt*j)ortsof  Inspectow 


j  Satisfactory    ...    5 
I  Unsatisfactory     23 


C Above  limit     ... 

Anilvses-! 

\Hel<Av  limit     ...     1 
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KOVAL   COMMISSION   ON   SEWAGE    DISPOSAL: 


Appendix  4. 


WAKEFIELD  KUHAL  DTHTRTCT.--8Pl«*N(i  LANE,  CROtTON,  SEWAGE  WORKS. 

Date  completed  anc'  brought  into  operation  | 

Engineer  ' 

Whether  sanctioned  by  L.G.R 

Area  and  population  or  number  of  houses  drained      13()  houses. 

Average  daily  flow  of  sewage  in  dry  weather 

Nature  of  sewage  (domestic  or  mixed  with  tradel  \   ^.  - 

refuse).    Is  surface  water  included  ?  j  M  >oiue>*tic  sewage. 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 


Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  j 

CHEMICALS. 

Nature 

Quantity 
How  added 

FILTERS. 

Number  and  total  area 

Construction 

Wliether  used  continuously  or  intermittently  1 
and  (if  the  latter)  whether  on  Dibdin's  - 
method  J 

STORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether  fixed  side  weirs,  \ 
leaping  weirs,  or  at^ustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow\ 
wJieii  storm  overflows  begin  to  act  J 

COST  OF- 
Lund 

Laying  out  of  luiid 

Tanks 

Filters    . 

SLUDGE. 

Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSEa 
Labour 

Chemicals 

Pumping 


One  tank.    2,390  gallons  capacity. 


Continuous  flow. 


Alumino-feiTic. 


Placed  in  channel. 

3  filters. 

Broken  stone  (three  sizes),  sand,  and  polarite. 

Intermittently.    Not  Di})din's  method. 


181)5. 


On  land 


1897 


Reports  of  Inspectoi-s 


jSaiisfartory        ...  .'» 
iUasatisfactory   •„  6 


rAl^ve  limit    .. 
Analyses-! 

t Below  limit   .. 


AITENDIX. 


24r 


WETHEKBT  EFRAL  DISTRICT.— SHADWELL  INDUSTRIAL  SCHOOL  SEWAGE  WORKS 


Appendix  4. 


Date  completed  and  ^brought  into  operatiou 
Kngineer 

Whether  saaetioited  Iby  L:(ic.B. 

^rea  and  popatli^tion  or  mumber  of  houses  drained 

Average  daily  flow  of  sewage  in  dry  weather 

Xature  of  sewagfe  (doamoRtic  or  mixed  with  trade) 
refuse).    Is  anif ace  water  iBeluded  ?  / 

Number  of  water  closets  m  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how  ? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Tsed  altogether,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time) 
allowed  for  settlement  J 

CHEMICALS. 
Nature 

Quantity 

How  added 

FILTERS. 

Number  and  total  area 

Construction 

Whether  used  continuously  or  intermittently,  "j 
and  (if  the  latter)  whether  on  Dibden's  - 
method  J 

STORM  OVERFLOWS. 

Numl)er  on  line  of  sewers  and  outfall  works 

Construction — whether  fixed  side  wiers,\ 
leaping  wiers,  or  adjustible  valves  J 

Proportion  of  flow  in  sewer  to  average  flow) 
wnen  storm  overflows  begin  to  act  / 

COST  OF— 
Land 

Laying  out  of  land 

Tank-i 

Filters 

SLUDGE. 

Amount  • 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value 

WORKING  EXPENSES. 
Labour 

Chemicals 


Several  years  ago. 

/None.    We  were  guided  by  the  advice  of  Dr.  Cameron,  Leeds 
)  Medical  Officer  of  Health. 

fNo.    We  submitted  the  scheme  to  the  Home  Secretary,  who 
\is  the  authority  for  Industrial  Schools. 

ri80  boys  and  officers  and  Superintendent's  family.    Say  200 
\in  alL 

Regi*et  I  cannot  give  this. 

/There  are  2  W.C.'s,  lavatorjr,  laundry  and  for  the  whole  Institu 
(tion,  kitchen  sinks,  <fec.     No. 


iO  acres. 

Ordinary  land  drains  connected  with  beck, 

Very  little  land  below  level  of  tanks. 

(2.    Large,  with  ample  capacity.    Do  not  know  the  precise 
\  quantity  they  will  hold. 

Alternately. 

Plenty  of  time  alIov;ed  for  settlement. 


Alumino- ferric  cake,  and  at  present  oxynite  being  tried. 

About  30  grains  to  gallon. 

Put  into  drain  before  reaching  tanks. 

No  filtration.    A  fairly  satisfactory  efflucn .  attained- 
Do 


Do. 


None. 
Do. 

Do. 


We  si)ent  about  £400  in  the  drainage  and  tankw«.    I  am  sorry 
'  I  cannot  apportion  it. 


1895. 


1896. 


1897. 


The  tanks  are  cleaned  at  intervals,  and  the  sludge  carried  on 
the  land.  There  is  very  little  sludge,  and  the  cost  is  very 
trifling,  as  it  is  only  a  quc^tion  of  labour  for  the  big  boysr 
under  detention. 


"No  application  to  this  system. 


Pumping 

Reports  of  Insi)ectors 

1213. 


Only  the  small  cost  of  chemicals,  quite  inappreciable. 


Satisfactory    ... 
,  Unsatisfactory 


Analyses 


r Above  limit    ... 

I  Below  limit 

Ll 
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ROYAL  COMMISSION  ON  SEWAGE  PISPOBAL: 


Appendix  4. 


YEADON  URBAN  DISTRICT.— YEADON  SEWAGE  WORKS. 


2>ate  completed  and  brought  into  operation 

Engineer 

Whether  sanctioned  by  L.G.B. 

Area  and  population  or  number  of  houses  drained 

Average  daily  flow  of  sewage  m  dry  weather 

Hature  of  sewage  (domestic  or  mixed  with  trade\ 
refuse).    Is  surface  water  included  ?  j 

Number  of  water  closets  in  area  drained 

LAND. 

Total  area 

Whether  underdrained,  and  how? 

Nett  area  upon  which  sewage  can  be  treated 

TANKS. 

Number  and  total  capacity 

Used  all  together,  or  in  series 

Whether  flow  of  sewage  continuous,  or  time^ 
allowed  for  settlement  j 

CHEMICALa 

Nature 

Quantity 
How  added 

FILTERS 

Number  and  total  area 

Construction  ' 

Whether  used  continuously  or  intermittently, ^ 
and  (if  the  latter)  whether  on  Dibdin's  [ 
method 


BTORM  OVERFLOWS. 

Number  on  line  of  sewers  and  at  outfall  works 

Construction— whether    fixed    side    weirs,  \ 
leaping  weirs,  or  adjustable  valves  J 

Proportion  of  flow  in  sewer  to  average  flow\ 
when  storm  overflows  begin  to  act  j 

COST  OF- 
Land 

Laying  out  of  land 

Tanks 

Filters 

SLUDGK 

Amount 

How  dealt  with 

Cost,  or 

Return 

PRODUCE. 
Crops 

Value . 

WORKING  EXPENSES 
liaboui- 

ChemicalB 

Ptmping 


About  1881. 
>[cLandsbro  &  Preston. 
Yes. 


Mixed  with  trade  refuse.    Yes. 


4  acres  3  roods  3  perches. 
No. 


2  storage  tanks,  3  settling  tanks. 
Altogether. 

Continuous. 


Lime. 

16  tons  per  month 

Mixing  machine. 


1  filter.    Area  324  square  yards.    Two  more  in  course  ol  con- 

Btruction,  with  an  area  of  about  600  square  yards. 
Rubble  and  rough  and  fine  clinkers. 


Intermittently.    No. 


Adjustable  valve. 


Leasehold,  £74  153.  Od.  per  year. 


189."). 


Given  away. 


1896 


Stored  up. 


1897, 


Stored  up. 


£223  18    5 
£5£  12    6 


£285     2     5 
£119  13     1 


£J83     7  U 
£127     8     0 


Reporti  of  In.spjctors 


'Satisfactory        ...     2 
.Unsati.sfactoiy    ...  19 


Analyses- 


Above  iniit 


I  Below  limit     ...     3 


APPENDIX. 
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SUMMARY. 


No. 


12 


3 


11 


4 
1 


46 


9 


10 


6 


66 


20 


18 


12 


Treatmbnt  and  Nature  of  Sewage. 


Reports  of  Inspectors. 


Satis- 
factory. 


Settlement  or  Chemical  Precipitation, 
followed  by  Artificial  Filtration 
AND  Filtration  through  Land  : 

(a)  Domestic  sewage  only 


(b)  Sewage  mixed  with  trade  refuse 


Artificial  Filtration  t 

(e)  Rapid  (meohanioal?)  filter.    Domeatio 
sewage  only. 

{d)  Rapid  (mechanical  ?)  filtration.    Sew- 
age mixed  with  trade  refuse. 

(e)  Biological  filtration.     Domestic  Sew- 
age only. 

(/)  Biological  filtration.    Sewage  mixed 
mth  trade  refuse. 


Filtration  through  Land  : 
ig)  Domestic  sewage  only 

(A)  Sewage  mixed  with  trade  refuse 


Chemical     Precipitation     or    Settle- 
ment: 

(t)  Domestic  sewage  only 


ij)  Sewage  mixed  with  trade  refuse 


Settlement  or  Chemical  Precipitation, 
followed  by  filtration  through 
Land  : 

(k)  Domestic  sewage  only 


{I)  Sewage  mixed  with  trade  refuse 


Settlement  or  Chemical  Precipitation, 
followed  by  artificial  filtration  : 

(w)  Domestic  sewage  only 


{n)  Sewage  mixed  w^ith  trade  refuse 


152 


16 


88 


7 
8 


414 


100 


24 
15 


684 
176 


205 


100 


Unsatis- 
factory. 


56 


51 


100 


32 

7 


131 


100 


74 
148 


315 
256 


75 


209 


Results  of  Analyses. 


Above 
limit. 


1 


1 


20 
3 


16 
14 


13 


Below 
limit. 


8 


8 


5 

7 


3 
5 


12 
23 


30 


Percentage 
below  limit. 


36 


75 


60 


20 

70 


100 
100 


43 
62 


35 
91 


The  period  to  which  the  statistics  refer  is  from  Ist  January,  1898,  to  80th  September,  1899. 
The  limit  of  impurity  adopted  is  absorption  of  one  grain  per  gallon  of  oxygen  at  80°  Fahrenheit. 
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M  m 


Iix4. 


borities  in  tlic  Jiihlile  WatersLttl. 


■ 

^c  ab.*ence  of  other  eaKiIy-ol)M?ne<I 
\  bet^N'een  good  and  bad  is  'lU  parlis 


I 

f  of 

IB  used 


Nunilier  of 

Artificial  Filtei-s  and 

Total  Area  of 

Same. 


9. 


L,   cop- 


^,    CO])-  I  2  lilters,  (>.\  sq.  yds. 


2  lilters,     6o    huperllcial 
yards. 

3  filtersj  89  f'q.  yds.  - 


r 


2  filters 
I  2  fdters 


k      -     3  liltersj  14,")  sq.  yils. 


I 


feck    -  ,  4    lilters,    190    superHciai 
,  yards. 


10  filters  working,  1,100 
sn  uare  yards ;  6  m  course 
of  coiiHtniction,  ^.(.JOO 
Hquare  yards. 


I  . 


•     3  filters,  24  square  yards 


15  filtei-s,  55ft.  6in.  by  l.'Sft, 
by  3ft.  3in.,  1,388  m\i, 
VJiris. 


I 


APPENDIX. 


APPENDIX  No.  5. 


U  1  H  n  L  E      JOINT      C  O  M  x\t  I  T  T  E  E 

i\4r.ini IS  '2  to  ir>  inclusive  Uein^x  ivjilies  from  Local  Aiithoritiea  to  (lUerlcs  put  by  the  Joint  Committee. 

ol.ieciions,  such  as  foul  smell,  exce*s8ive  turbidity,  &c.     Those  liberating  more  than  -2  parts  \yei*  100,000  are  classed  "bad''  In  thii  alMence 
1*1  Albuiiiinoi<l  Aiiinionia  per  100,000. 


Method 
'        of  usin^  Filters 
Uoj^li  and  Character    (whether  Intermittent 

I    or  (*ontinuouM)«  the 


of 
Filtering  Materials. 


10. 


Character  of 

Linuid  put  on,  and 

Volume  dealt  with 

per  Square  Yard  of 

Filter  per  24  Hours. 

n. 


Area  of  I^and 

used  for  Filtration 

or  Irrigation, 

li>. 


Area  of  Land  Amount  of  Sludge   ' 

owned  but  not  used  '  Produced  i 

for  I  per  Week,  and  how 


Irrigation  Purpoees. 


13. 


Dispoeed  of. 


14. 


Ih  the 

Day  Treatment 

continued 

during  tho  Niglit  ? 

15. 


S 


111  pq.  yds. 


li  tons  taken  away  |  Yes 
oy  farmers.  ^ 


lK'l>th     .'Jft.  :  —  Two  Intermittent    » house- 
s'i/cs  of  coke  breeze  i    hold    sewage,   2,727 
lH:n.,  three  size»  of  ,    gallons. 
;.Tavel      r2in. ,      and  ; 
>.and  rtin. 

M.i;ni''tite,  !^ii«l.    gni-  Intermittent,       very 

^h).  depth  3ft.  (itn.  clear,  165  gallons. 

l>q#tli:?ft.9in , 'gravel.     Intermittent 
I^jlarit*?,  and  sand. 


1,000  sq.  yds.  - 


4  acres 


I>e[»th  2ft.  9in.,  gravel, 
(lolarite,  and  sand. 

I>ei»th  2ft.  9in.,  j^mvel, 
jH»laritt%  and  sand. 

I»eptli  Hit.  «in..jrrsivel. 
{M»Liritc,  and  sand. 


:^*>in.    ilce]»,    jiolaritc, 
<-<>Ue  breeze,  j^ravel. 


»'»  |w)Urite  filters*,  2ft. 
l'»*.ii.  d«»ep  ;  4  clinker 
f'i'pf^.  alKJut  3ft. 
«J«***p. 


Intermittent 


Intermittent 


1  Here 


1^  acres 


\'i  acres 


Intennittent,       tank  ' 

effluent,  r)<M)  «j;p. lions 

per  scjuare  yard  per  , 

24  hours. 
Continuous,  two  used     None 

}it    a    time ;      tank  i 

eft]uent,   31   gallons  I 

IKjr  square  yard  iH*r  ^ 

24  hours. 

I 

Polarite    fdters    used  .  8  acres 
continuously ;  others 
intermittently. 


.  oj    tons    given    to  '  Yes 
farmers.  ! 


1    acre,   2  roods,  2    Alx>ut2tons  pumped    Yes 
l)erches.  |    intosludgecartand ' 

'    put  on  land.  ! 

j  Not       ascertained,     Yes 
given  to  fanners. 


Not       ascertained, 
given  to  farmers. 


out  for  irrigation. 


1,086  sq.  yds. 


12.'i  acres 


Yes 
Yes 


Not       ascertaineil, 
given  to  farmers,     i 
2J  acres  to  be  laid     20  tons  (wet),  given     Yes 

to  farmers.  i 


1 ,400  gallons  'given     Yes 
to  farmers. 


About   40  tons.     Yes 
pressed,         taken 
away  by  farmers. 


^and  and  [tola rite,  3ft.     Intermittent,        tank     2  acres 

effluent,  500  gallons 
I    per  s<[uare  j'ard. 


2  acres  - 


Yes 


P<»larite    gravel    and    Intermittent ;        540 
siind.  3ft-  3iii.  deep.       gallons  per    square 

yard  orclinary  flow  ; 
'    1,<J<J0  gallons  exces- 
sive How. 
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ir».\  acres 


100    tons     slodge.    Yes;  till  9.30  p,m., 

pressed  and    sold       and       afterwards  (Mi 

t'j  fanners,                    sewaj^e  stored  till  tlltc 

nionuniT  in  tanks.  an 


251 


riiaa- 


of  any  special  information  suggesting  an  origin  otlxer  tluvn  "Sewage  Matter" 


umber 
of 
iniples 
Ibove 
limit. 

in. 


1) 


4 

a 

8 


tares  of 
effluent 
Hand 


Ij^mber 
of 

Samples 
Below 
Limit. 

17. 


o 


I 
5 


2<» 


Total 
Samples. 

18. 


Percentage 

of 

Samples 

below 

Limit. 

19. 


Remarks. 


20. 


17 


4 
4 

K 


4 


2a 


50 


Tank  effluents. 
Portion  of    Upholland   only 
(small  volume). 


47        I  Filter  effluents. 


100  Filter    effluents    (small    dis- 

trict  only. 


13 

\:\ 

1<H» 

Filter  effluent^. 

— 

8 

s 

liMt 

i 
Filter  effluents. 

4 

10 

14 

7 11 

1 
Filter  effluents. 

1 

10 
2 

10 
3 

100 

.  Filter  effluents. 
;  Tank  effluentB. 

8 

4 
\ 

1 

3 
7 

7 
8 

11-1 
43 

87  ri 

Filter  effluents. 

;  Sewerage  scheme  for  tlie  main 
lx)rtion  of  Lnthom  and  Bur»- 
cough  awaiting  sanction  of 
L.  G.  Board. 

IiTigation  effluents. 

Filter  effluents. 

25 
62*5 


](N) 


80 


Tank  effloenls. 

Irrigation  effluents. 

Filter  effluents.  The  clinkei- 
filters  being  constnicted  will 
be  used  as  bacteria  filters  — 
interniittentlv. 
;  B'ilter  effluents. 
I  Hrinscall  sewage  is  to  be 
treatei  in  future  at  the 
Abbey  village;  the  tanks 
enlarfi^ed,  and  ."i.i  acres  of 
land  laid  out. 

Filter  effluents^ 


lorities  in  the  Kibble  Watershed, 


f  oi 
^  used 
Bk. 


Number  of 
Artificial  Filters  and 
Total  Area  (»f 
Sanie. 


9. 


Qlumino- 
I  14  car- 


5  filters,  500  square  yf  rds ; 

three    more    to    be  put 

down  equal  to  762  square 

yards. 
4   clarifiers,     150    square 

yards  filters. 


12  filters,  1,568  square  yards 


4  filters,  160  square  yards 

pnected  to  those  of  the  Urban  District 

do.         ... 

ime,    35    2  filters,  1,400  square  yards 
»pperas, 
luor. 


-  !  3  filters.   900  square  yani^ 


8    filters.       1,400    square 
yards. 


I 


4  bacteria  filters.     Are*, 
110  square  yards. 

Works  are  in  prxMsess  of 
Whittaker  &  Bryant's 
down,  and  at  present 
receiving  treatment 


M  M  2 
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Columns  2  to  15  inclusive  being  rc 


Depth  and  Character 

of 
Filtering  Materials. 

10. 


Met 

of  using 

(whether  l3 

or  ContiiKl 

Chara4 

Liouid  pa 

Volume  <^ 

per  Squan 

Filter  per  t 

1] 


500    yards     polarite 
762  yards  coke. 


IntermitteQ 
effluent  d( 
per  square 


7  filters,  polarite,  sand, 
gravel  and  shingle, 
2ft  llin.  deep ;  5 
filters,  coke,  sand, 
gravel,  and  shingle, 
3ft.  2in.  deep. 


3ft-  deep,  stones,  polar- 
ite, sand  and.  gravel. 


3  feet  coke  and  ashes  j  Intemiitten| 
and    granite     chip-  |    work    five 
;  graded  sand      and  ree»t  1^ 
in  clarifiers.  automatic 

arrangeme^ 
gallons    p< 
yard. 
Intermittent 
ite  filters, 
in  operatioi 
hours    res) 
filters  12  h4 
and  12  hou] 
aeration, 
300to600j 
IntermittenI 
times     col 
liquid  good 


ct  Council  of  Adlington,  who  undertal 
l>o.  -  •     -    Doj 


2ft.  deep,  ashes  and 
clinkers. 


3  ft  graded  ashes 


Intermittent 


Intermitt6 
gallons  p< 
yard. 


Coke  breeze  and  ashes,  '  IntermittenI 


4  ft.  6  in.  deep. 


Graded    coke,    3   ft. 
deep. 


slightly 
kept  in  fil 
4  hours. 


Intermittent 
effluent,  5| 


reconstruction,  additional  filters  oni 
]»rinciple  (Thermal  Aerobic)  are  now  b 
only  a  portion  of  sewage  (about  on^ 
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NAME  OF  AUTHORITY. 


1. 

PRECIPITATION    AND    LAND   FIL- 
TRATION^-con^tnwerf. 

Domestic  Sewage  only— coii<</. 

Padiham  Urban  District  Council 


Population. 


2. 


Clitheroe  Rural  District  Coimcil  (Barrow 
District). 

Burnley  Rural  District  Council  (Brierclilfe 
District). 

Burnley  Rural  District  Council  (Hapten 
District). 

Burnley  Rural  District  Council  (Read 
District). 

Burnley  Rural  District  Council  (Simon- 
stone  District). 

Chorley  Rural  District  Council  (Euxton 
District). 

Cliorley  Rural  District  Council  (Eccleston 
District). 

Preston  Rural  District  Council  (Grimsargh) 

Sewage  and  Trade  Waste. 
Chorley  Borough  (Botany  Bay  District)   - 


Blackburn  Corporation 


13,500 


270 

2,235 

1,737 

090 

516 
Scattered. 
1,200 

1,000 

432 

950 

130,000 


Wigan  Cor^wratlon 


66,000 


Clayton-le-Moors    and    Great    Harwood 
Joint  Board. 


Number 

of  Houses 

connected  wit] 

Sewers. 

3. 


Colne  CorjKjration 


Clayton  9,000    ' 
Harwood  12,000 

25,000 


SUBSIDENCE  AND  LAND  FILTRA- 
TION. 

Domestic  Sewage  onlv. 

Skelmersdale  Urban  District  Council 

Burnley  Rural  District  Council  (Sabden) 
Leyland  Urban  District  Council 

Blackburn  Rural  District  Council : 
Clayton-le  Dale  District     - 

Ramsgreave  District  -        -        - 

Salesbury  District       ... 

Wilpshire  District 

Sewage  and  Trade  Refuse. 
Clitheroe  Corporation 

Pemberton  Urban  District  Council  - 

Ornwkirk  Urbjin  District  Council     - 


6,500 


2,2J0 


75 

270 

239 

168 

31 

80 
100 


211 


26,000 


12,000 


1,800 
2,500 

5,000 


1,000 


560 

109 

6,800 

1 

1,216 

284          !. 

1                              1 

239 

1               193 

)            114 

413           / 

1 
I 

11,000          ' 

1 

1,745 

21,000          1 

1 

4,000 

6,797  in  district, 
1    1,300  outside.    [ 

1,750 

ROTAL  COMMISSION  ON  SEWAGE  DISPOSAL: 


BBLE    JOINl    COMMITTEE-cori^mwet^. 


Partigulaiis  a«  to  the  methods  of  Sewage  Treatment  adopted  by  Local  Authorities  in  the  Ribble  Watei^hed, 


Average 

Daily  Flow  of 

Sewage 


Number  of  Firms 

tomuig 

Trade  Waste 

into 

(per  24  Hour,)    j   thfch^^^r  of 


in  Gallons. 
4. 


240,000 


7,200 

25,000 

23,900 

19,800 

3,100 

500 

600 


45,800 


5,000,000 


1,760,000 


800,000 
500,000 


)t  taken 


11,200 
91,000 


600,000 
400,000 
166,000 


Same. 
5. 


Number  of 
Precipitation  Tanks 
and  Total  Capacity 

in  Gallons. 

6. 


Precipitants  used. 


7. 


Quantity  of 

Precipitants  used 

per  Week. 

8. 


Number  of 

Artificial  Filters  and 

Total  Area  of 

Same. 

9. 


6  tanks.    360,000 


2  tanks.     10,900 


Copperas,    lime    and 
silumino-ferric. 


Alumino-ferric  - 


22  lbs. 


2  tankb 

2  tanks,  7,500 


Sewage  passed  into  Burnley  Corporation  Sewer  and  treated 

Sewage  will  shortly  be  passed  into  the  Burnley  Corporation  Sewer 

Sewage  passed  into  the  Burnley  Corporation  Sewer  and  ti-eated 

Sewage  passed  into  the  Burnley  Corporation  Sewer  and  treated 

Alumino-ferric  - 

Alumino-ferric  - 


1  chemical  works.     2  tanks  17,230 
10,000  gallons 
daUy. 

Several  breweries     16  tanks,  3,000,000 


Ferral 


2  cwts. 


^     I 


Alumino-ferric,      fer-  |  15  tons 
rozone,  ferral,  cop-  ' 
l)era8,  or  lime.  ' 


Some  breweries  - 


1  tank,  140,000.     Extra     Lime  and  copperas 
tanks     proposed,    to  , 
hold  1,500,000. 


Soap  works. 


2  tanneries 


8  tanks,  356,250 


8  tanks,  221,000 


Lime  and  copperas 


Lime  and  cop|)eras 


15  giuins  lime,  5 
grains  copperas, 
Xier  gallon. 


!  4  tons  7  cwts.  lime, 
I      3   tons    6   cwts. 

copperas. 
3  tons  lime,  24  cwts. 

copperas. 


2    experimental    bacteria 
filters,  1,066  sq.  yds. 


7  filters,  11  acres 


Lime  only 


Small  detritus  chambers 
2  settling  tanks,  33,000 


No  record  kept 


None 


2  filters,  area  36  sq.  yds. 


2  tanks 


2  breweries 


2     breweries,     2 
chemical  works.  I 


A  little  al  a  mino-ferric 
'    occasionally. 


4  small  breweries.    8  tanks,  capacity  83,000     None 


6  filters 


About  2  cwts. 


None 


3  coke  filters,  735  sq.  yda 


Columns  9  to  15  inclusive  being  rep 
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s*^ 


I  Metb 

of  using  ] 

Ueptli  luicl  Clitmcter     (whether  liiij 

or  Continue 

C^hamcti 

Liquid  put 

Volume  de 

per  S(iuaro 

Filter  per  2i 

11. 


of 

Filtering  Materials. 


lO. 


\jy  them 
for  treatment 
by  tlieni 
br  them 


Coke  and  coke  breeze, 
.>  feet  deep. 


Nataral   bed    of  .sand 
(un4lerdraine«l ). 


Intermittent 
sewaf^e  trel 
logically  in 
filters  -  -  fif 
coarse  be< 
in  fine  b< 
gallons  pet 
yard. 

Intermittentb 
fied  tank  efl 
gallons  pel* 
yard. 


Total  depth  18in., 
broken  Ktooe  6in., 
s4iarp  Rand  Sin. ,  ooke 
breeze  9in. 


Continuous,  dl 
sewage,  2,416 


NAME   OF  AUTHORITY. 


Popnialion. 


BROAD  IRRIGATION. 
Domestic  Sewage  only. 
Hi  Hinge  Urban  District  Council 


Ulackrod  Urban  District  Council 

( liUieroe  Rural  Dbtrict  Council  (Whalley 
District). 

Clithcroe  Rural  District  Council  (Chat- 
bum  District). 

WithneM  Urban  District  Council  (Brins- 
call  District). 

Hlackbum  Rural  District  Council : 

Livesey  District 

IMeasington  District    -        -        -        - 


NO  SYSTEM  OF  SEWACIE 
DISPOSAL. 

Burnley  Rural  District  Council  (the 
Districts  of  CI i vigor,  HuncHXit,  and 
Wheatley  Lane) 

Wi^an  Rural  District  CouncU  (the 
Districts  of  Shevington,  Wrightington, 
I'arbold,  Dal  ton,  and  Worthington) 

With n ell  Urlmn  District  Council  (|X)rtion 
of) 

l*re.ston  Rural  District  Council  (Pen- 
wort  ham). 

IVestoii  Riinil  District  Council  (Faring- 
ton). 

l''ulwo(>(l  Urljan  District  Council 


M'ost  Lancashire  Rural  District  Council 

Cro:<ton  Url>an  District  Council 

Blackburn  Rural  District  Council : 
Mellor  District   -        -        .        - 


Balderstone  District 


Mellor  District 


Eecleshill  District 

Yate  and  Pickup  Bank  District 


2. 


4,200 


I     _ 


Numlicr 
of  llotisefl 
connected  wi 
Sewers. 


700 


2,300 

t 

460 

1,025 

205 

1 

750 

160 

2,733 

32 

436 

27 

1,671          1 

2,154          |. 

t 
1 

1 

5,000          , 

All  . 

2,178 

1 

- 

1 
2,034 

— 

1,138 

No  record 

510           ] 

1,138           j 

305 

581 

Cindera^  ft-  6iii.  deep 
I2iaw 


Alternately  fd 
treatment. 


PARTICULARS  NOT  SUPPLIED. 


Wood  End  Works 


Burnley  Corporation  ;^ 


Altham  Works 


Standisli  Urban  District  Council 


ROYAL  COHMISSIOK  OS  SEWkGE  DISPOSAL: 


I  RLE     JOINT     COMMITTE  E—eonttmied, 

■  I  I  I  <  — ^— ^i^»^— ^i^— — ^—  '      .1111 

Particulars  as  to  the  methods  of  Sewage  Treatment  adopted  by  Local  Authorities  in  the  Ribble  Watershed, 


Average 
Daily  Flow  of 

Sewage 

(per  24  Hours) 

i  I  (fallons. 

4. 


25,000 

64,800 

7,200 

16,000 


Number  of  Firms  i 
turning 
Trade  Waste 

iuto  ! 

Sewers,  and 
the  Character  of 
Same. 

5. 


Number  of 
Precipitation  Tanks 
and  Total  Capacity 

in  Gallons. 

6. 


Precipitants  used. 


7. 


Quantity  of 

Precipitants  used 

per  Week. 

8. 


Number  of 

Artificial  Filters  and 

Total  Area  of 

Same. 

9. 


150,000 


Sewerage  works  in 


None 


No  Hewerage  schemes,  except  at  Bickerstaffe,  where  a  few  houses  (33) 


_  I 

There  are  at  present  no  sewerage  works  within  the  district 


iThe  sewers  are  laid,  but  the  disposal  works  have  not  been 


The  severs  are  laid,  but  the  disposal  works  have  not  been 


Columns  2  to  15  being  repliea  from 


Depth  a.ncl  C^liarocter 

of 
Filtering  M'&teriali^. 

lO. 


Methi 

of  using  ] 

(whether  InU 

or  ContinuQ 

CharacU 

Liquid  put  I 

Volume  dea 

per  Square  < 

Filter  per  24 

11. 


Land  filtration   - 


e<Hirse  of  construction 


are  connected  to  the  Oi-mskirk  Urban, 
Works  of  this  nature  are,  however,  i 


comnienoed,  and  no  eonnectionn  have  j 


I  i 

commenced,  and  no  connections  have  ^ 
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ROYAL  COMMISSION   ON   SEWAGE   DISPOSAL: 


Xppendix  5. 


KIBBLE  JOINT  COMMITTEE— cwi^irmwf. 


SUMMARY  OF  RESULTR  OF  DIFFERENT  METHODS  OF  TREATMENT. 


Number 
Antlioiities. 


U 
4 


1 
1 


1 
2 


9 
6 


4 
3 


5 


Number 
of  Sewage 

Works 
or  Districts. 


13 
3 


1 
1 


1 

1 


11 
5 


4 
3 


6 


METHOD  OF  TREATMENT. 


Number 

of  Samples 

Above 

Limit. 


17 

(All  small 

except  one.) 

3 


PRECIPITATION  ONLY. 

(A)  Domestic  Sewage  only  - 

(B)  Sewage  Mixed  with  Trade  Waste 

chemical  precipitation  and 
rapid  mechanical,  or  me- 
chanico-biological,  filtra- 
TION. 

(c)  Domestic  Sewage  only 

(D)  Sewage  Mixed  with  Trade  Waste 

CHEMICAL  PRECIPITATION  AND 
BIOLOGICAL  FILTRATION. 

(c')  Domestic  Sewage  only  - 

(D')  Sewage  Mixed  with  Trade  Waste 

SUBSIDENCE  OR  SEPTIC  TREAT- 
MENT AND  BIOLOGICAL  FIL- 
TRATION. 

(E)  Domestic  Sewage'only 

(F)  Sewage  Mixed  with  Trade  Waste 

PRECIPITATION  AND  LAND 
FILTRATION. 

(G)  Domestic  §ewage  only  - 

(H)  Sewage  Mixed  with  Trade  Waste 

SUBSIDENCE  AND  LAND 
FILTRATION. 

(I)  Domestic  Sewage  only  - 

(J)  Sewage  Mixed  with  Trade  Waste 

BROAD  IRRIGATION. 
(K)  Domestic  Sewage  only  - 
(L)  Sewage  Mixed  with  Trade  Waste 


NO    SYSTEM    OF    SEWAGE    DIS- 
POSAL. 


PARTICULARS  NOT  SUPPLIED: 

Burnley  Corporation,  Wood  End 
Works. 

Burnley    Corporation,   Altham 
Works. 

Standish  Urban  Districi'  Council 


None 


61 
19 


6 
10 


17 


17 
38 


7 
18 


8 
None 


20 

8 

t 


Number 

of  Samples 

Below 

Limit. 


None 


113 
36 


11 
5 


6 
6 


63 
35 


37 
43 


29 
None 


16 


5 


16 


Total 
Number 

of 
Samples. 


4 
None 


174 
55 


17 
15 


6 
23 


80 
73 


44 
61 


37 

None 


36 
13 
23 


Percentage 

of  Sajnples 

Belour 

Limit. 


50 
None 


65 
65-5 


64-6 
33-3 


100 
26 


79 

48 


84 
70 


78 
None 


44 

38 
70 


Not  fi,— Certain  Authoritief*  have  two  or  more  Outfall  Works  clansified  under  different  headings. 

W.  NAYLOR,  F.C.S.,  A.M.I.C.E., 

Chief  Inspector. 
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Table  A. 


ANALYSES  OF  SAMPLES  OF  SEWAGE 


No. 


1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

16 

17 

18 

19 

20 

21 

22 

28 

24 

26 

26 

27 

28 

29 

80 

81 

Si 

SS 

84 

35 

36 

87 

88 

89 

40 

41 

a 

43 
44 

46 
46 
47 
48 
49 
60 
61 


Authoritj. 


Little  Lever  U.D.C. 
Crompton  U.D.C.   - 

Gheadle     and      Gatley 

U.D.C. 
Weflthoughton     U.D.C. 

(Manh  Brook). 
Hayfleld  &.D.C.      - 

Bomiley  U.D.C.      • 

HoUlngworth  U.D.C.     • 

Llttleborough  U.D.C.     - 

ABhton   -  on  -  Meney 

U.D.C. 
Wilmalow  U.D.C. 

(Northern  Ontfall). 
Bucklow       (Tlmperley) 

E.D.C. 
Hoaaley  Corporation     • 

Hlndley  U.D.C.  (Hlndley 

Oreen). 
Chapel-Ie-Filth  B.D.C.  • 

Dialey  K.D.C.  • 

Abram  U.D.C. 

Lymm  U.D.C.  - 

Bowdon  U.D.C. 

Soyton  U.D.C. 

Aahton  -  in  •  Makerfleld 

U.D.C. 
Baoklow  B.D.C.  (North- 

endenX 
Bolton        Corporation 

(Rhodes  Farm). 
Alderley  U.D.C.     - 

Wilmslow  U.D.C.  (South 
Ontfall). 

Weethoughton  U.D.C. 
(Bogera  Farm). 

Wonley  U.D.C.  (Booths- 
town). 

Macclesfield        B.D.C. 
(Poynton). 

Oldham  Corporation 

Mottram  U.D.C.     • 

Failsworth  U.D.C.  • 

Altrlncham  U.D.C. 

Hale  No.  2  Outlet  - 

Stockport  &.D.C.  (Offer- 
ton). 
Denton  U.D.C. 

Kearsley  U.D.C.     - 

Swinton  and  Pendlebury 
U,D.C.  (Pendlebury). 

Unnston  and  Flixton 
J.S.B. 

Stockport  Corporation  - 

Dioylsden  U.D.C.    - 

Marple  U.D.C. 

liasliugden,  Bawtenstall 

and  Bacup  8.0. B. 
Whitefleld  U.D.C.  - 

Prestwich  U.D.C.    - 

Tyldesley  U.D.C.    - 

Oldham  Corporation 

Salford  Corix>ration 

Salford  Corporation 

Hyde  Corporation  - 

Famworth  U.D.C.  • 

Manchester  Corporation 

Manchester  Corporation 


State 

of 

Weather. 


Showery 

Fine 

Dry 

Fine 

Dry 

Dry 

Dry 

Fine 

Dry 

Showery 

Dry     - 

Hot,  dry 

Dry     - 

Dry     - 

Fine    • 

Dry     - 

Dry     - 

Fine    • 

Hot,  dry 

Dry     - 

Fine    - 

Showery 

Showery 

Fine 

Fine 

Dry 

Fine 

Dry 

Fine 

Dry 

Dry 

Dry 

Fine 

Hot,  dry 

Fine 

Fine 

Dry 

Fine 

Dry 

Hot 

Fine 

Fine 

Fine 

Fine 

Fine 

Showery 

Fine 

Hot,  dry 

Fine 

Fine 


Date. 


1900. 


Time. 


Method 

of 

Purification. 


Benuurks  on  Sample  as  received. 


28  Aug. 
12  Sept. 

16  Aug. 

28  Aug. 
10  Sept. 
18  Sept. 

6  Sept. 
10  Sept. 

29  Aug. 

28  Aug. 

17  Sept. 

20  Sept. 
16  Aug. 
12  Sept. 

10  Sept. 

18  Sept. 
1  Aug. 

29  Aug. 

12  Sept. 
16  Aug. 

16  Aug, 
4  Sept. 

28  Aug. 
28  Aug. 

28  Aug. 

29  Aug. 
6  Sept. 
6  Sept. 
6  Sept. 
6  Sept. 

17  Sept. 
29  Aug. 

18  Sept. 
SO  Aug. 
14  Aug. 

4  Sept. 
14  Sept. 
16  Aug. 

6  Sept. 

13  Sept. 
16  Aug. 

11  Sept. 
4  Sept. 

23  Aug. 
6  Sept. 
6  Sept. 

22  Aug. 
SO  Aug. 

24  July 
6  Sept. 

21  Aug. 


2.20  p.m. 
12  noon 
12.80  p.m. 
11.80  a.m. 
1.80  p.m. 
11a.m. 
2.80  p.m. 
2.16  p.m. 
2  p.m.  - 

10  a.m. 
1  p.m.  • 
2.60  p.m. 
8.16  p.m. 
1  p.m.  - 
4.80  p.m. 
4J80  p.m. 
2.80  p.m. 
12.80  p.m. 
11a.m. 
12.46  p.m. 
1.80  p.m. 
11.46  a.m. 
12  noon 
11a.m. 

1  p.m.- 
2.45  p.m. 
6  p.m.  - 

11  a.m. 
10.80  a.m. 

1.45  p.m. 

2  p.m.  • 

11  a.m. 

1  p.m.  - 

1.46  p.m. 
1.10  p.m. 
12.46  p.m. 
0.30  a.m. 
10  a.m. 

S  p.m.  - 

12  noon 
1.30  p.m. 
12  noon 
10.40  a.m. 
1.46  p.m. 
11.10  a.m. 
12.80  p.m. 
S.10  p.m. 
12.46  p.m. 
2.16  p.m. 

2  p.m.  - 
1.30  p.m. 


Tanks  and  filters 

Tank  and  filter 

Tanks  and  filters 

Land  treatment 

Tanks  and  land 

Bacteria  beds 

Tanks  and  filters 

Tanks  and  filters 

Tanks  and  land 

Tanks  and  land 

Tanks  and  filters 

Tanks  and  filters 

Tanks  and  filters 

Tanks  and  land 

Tanks  and  land 

Bacteria  beds 

Tanks  and  willow 

beds. 
Tsnks  and  land 

Tanks  and  filters 

Tanks  and  land 

Tanks  and  land 

Tanks  and  land 

Tanks  and  land 

Tanks  and  land 

Tanks,  filters,  land 

Tanks  and  land 

Tanks  and  land 

Tanks  and  filters 

Tanks    - 

Tanks  and  filters 

Tanks  and  land 

Tanks  and  land 

Tanks  and  filters 

Tanks  and  filters 

Tanks  and  filters 

Tanks  and  filters 

Tank  effluent 

I  Tanks  and  land 

Tanks  and  filters 

Tanks  and  filters 

Tanks  and  land 

Tanks  and  land 

Tanks  and  filters 

Tanks  and  filters 

Tank  effluent 

Tank  effluent 

Tank  effluent 

Tank  effluent 

Tank  effluent 

Tank  effluent 

Tank  effluent 


Clear,  colourless.  No  smell  .  .  .  . 
Clear,  colourless.  No  smell  .  .  .  . 
Clear,  colourless.    No  smell       .       .       .      . 

Clear,  colourless,  trace  of  brown  sediment.    No 

smell. 
Faint  brown  colour,  trace  of  brown  sediment 

Very  faint  smeU. 
Clear,  colourless.    No  smell       .... 

Faint  brown  colour,  traces  of  brown  sediment 

No  smell. 
Clear,  colourless.    No  smell       .... 

Clear,  oolourleas,  trace  of  brown  sediment    No 

smell. 
Slightly  turbid,  no  sediment.     Faint  soapy 

smell. 
Slightly  turbid,  brown  sediment    No  amell    • 

Light  brown,  with   brown  sediment.     Faint 

earthy  smell. 
Clear,  trace  of  sediment.    No  smell  - 

Clear,  oolourleBS.    No  smell       .... 

FainUy  turbid,  no  sediment    Soapy  smeU 

Clear,  colourless,  traces  of  sediment.    Ko  smell 

Brown,  with  brown  sediment    No  smeU  • 

Clear,  colourless,  traces  of  brown  sediment 

No  smell. 
Clear,  little  brown  fiocculent  sediment    No 

smell. 
Clear,  trace  of  granular  sediment.    No  smell  • 

Brown  colour,  brown  sediment  Very  faint 
smell. 

Clear,  colourless,  small  amount  of  Ixown  sedi- 
ment   Very  faint  earthy  smell. 

Slightly  turbid,  traces  of  sediment  Faint 
soapy  smell. 

Clear,  colourless.    No  smeU       .... 

Clear,  brown  sediment    No  smell     - 

Clear,  trace  of  grey  sediment    Faint  earthy 

smell. 
Clear,  colourless,  some  grey  sediment    Very 

faint  smell. 
Faint  turbidity,  little  grey  sediment    Faint 

smell. 
Liquid  clear,  trace  of  grey  sediment    No  smell 

Faint  turbidity,  trace  of  brown  sediment    No 

smell. 
Brown,  with  brown  sediment    Slight  earthy 

smell. 
Almost  clear,  little  brown  sediment.    No  smell 

Pink  colour,  trace  of  sediment.    Faint  smell    - 

Almost  clear,  no  sediment    Very  faint  smell  - 

Fairly  clear,  traces  of  grey  sediment.   No  smell 

Liquid   clear,   little   grey  sediment      Slight 

earthy  smell. 
Liquid  faintly  turbid,  trace  of  dirty  sediment 

Very  fa^nt  smell. 
Faintly  turbid,  brown  sediment    Faint  smell  • 

Faintly  turbid,  quantity  of  brown  sediment. 

Faint  smell. 
Faintly  turbid,  trace  of  sediment.    Faint  smell 

Faintly  ttu-bid,  little  fungus  sediment.    Slight 

smell  developed. 
Faintly  turbid,  trace  of  dark  sediment.    No 

smell. 
Turbid,  little  grey  sediment    Slight  sour  smell 

Slightly  turbid,  trace    of  sediment.      SIi|^t 

sour  smell. 
Turbid,  black  sediment.    Putrescent  smell 

Grey,  turbid,  traces  of  grey  sediment.  Alka- 
line.   Lime  effluent  smell. 

Orey,  turbid,  dark  seiliment    Alkaline.    Nl-  , 
trites  present.    Tarry  smell.  i 

Grey,  turbid.    Putrescent  smell 

Slightly  turbid,  fluely  divided  sediment 
Strongly  alkaline.    Lime  effluent  smell. 

Brown,  turbid,  with  dark  sediment.  Strong 
tarry  smell. 

Brown,  turbid,  brown  sediment.  Very  strong 
tarry  smell. 


ftcptrTY»l>pr.  IflOO. 
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Table  A. 
EFFLUENTS  FROM  SANITARY  AUTHORITIES. 


I 

1 
1 

I 

1 

1 
1 

• 

Chemical  Sesnlts,  expressed  in  Grains  per  OaUon. 

* 

Ammonias. 

Oxygen  AlnortML 

Chlorides 

as 

(CI.). 

Nitntes 

and 
Nitrites. 

DissolTed  Ozjgen  Test. 

Oxygen 

at 
Start 

Oxygen 

after 

24  hours. 

Oxygen 

after 

48  hours. 

CC's 

dissolved 

Oxygen 

consumed 

per  Litre. 

Nitrites  formed  during 
Incubation. 

Albnmt- 
noid. 

8  minutes. 

4  hours. 

7t«e. 

After 
24  hours. 

After 
48  hours. 

0-178 

0-044 

0-08 

0-09 

7-5 

1-21 

— 

— 

— 

— 

— 

0-28 

0-022 

0*06 

0-16 

2-3 

0-89 

6-8 

6-2 

5-8 

1-0 

Xone 

None. 

0-42 

0-022 

0-10 

0-27 

81 

0-80 

6-5 

6-4 

6-2 

0-8 

None 

None. 

0-81 

0-088 

018 

0-81 

8-6 

012 

7-8 

7-0 

7-0 

0-8 

None 

None. 

0-42 

0-042 

0-16 

0-32 

8-0 

Oil 

6-8 

6-6 

5-4 

1-4 

None 

None. 

1 

0-46 

oau 

0-16 

0-82 

4-5 

0-44 

6-4 

6-4 

5-8 

0-6 

Faint 

None. 

;      0-77 

0-007 

0-18 

0-88 

8-5 

010 

6-6 

6-7 

5-6 

1-0 

None 

None. 

1 

0-06 

0-078 

0-18 

0-84 

4-8 

0-03 

6-8 

6-0 

5-2 

1-6 

None 

None. 

0*45 

0-089 

0-17 

0-86 

4-1 

014 

7-7 

7-4 

6-6 

11 

None 

None. 

1 

Or» 

0-088 

0-10 

0-88 

8-5 

010 

7-0 

6-9 

6-7 

0-3 

None 

None. 

,      0-«8 

0-064 

0-16 

0-98 

— 

0-04 

6-7 

5-6 

5*4 

1-8 

None 

None. 

1      1-18 

0-006 

Oil 

0-88 

— 

— 

6-5 

6-0 

5-7 

0-8 

None 

None. 

>      0-59 

0-060 

0-17 

0-42 

4-8 

0-80 

6-5 

— 

5-6 

1-0 

None 

None. 

0-70 

0-074 

0-18 

0-42 

2-7 

0H)5 

6-8 

6^ 

6-9 

0-4 

Trace 

None. 

1-12 

0-090 

0-40 

0-62 

8-8 

0-04 

6-5 

61 

• 

5-0 

1-5 

None 

Trace. 

0-68 

0-048 

0-81 

0-68 

— 

0-60 

6-5 

61 

5-9 

0-6 

None 

Trace. 

0-65 

0-060 

0-11 

0-54 

5-7 

0-02 

5-6 

5-4 

4-7 

0-9 

None 

None. 

0-n 

0-050 

0-22 

0-64 

8-4 

0-07 

7-2 

7-0 

6-6 

0-6 

None 

None. 

1« 

0-096 

.     0-28 

0-56 

4-8 

0-08 

6-8 

5-4 

4-4 

2-4 

None 

None. 

1      Oi» 

0-068 

0-20 

0-61 

8-2 

0-11 

6-6 

— 

6-2 

0-4 

— 

None. 

0*74 

t 

0-077 

0-27 

0-60 

8-8 

0-14 

6-4 

5-8 

5-6 

0-8 

None 

None. 

o-«s 

0-047 

0-88 

0-60 

6-6 

0-28 

6-6 

6-8 

5-9 

0-6 

None 

None. 

0-50 

0-042 

0-19 

0-70 

81 

0-11 

7-2 

6-0 

5-6 

1-6 

None 

None. 

\      01S 

0-028 

0-24 

0-71 

2-5 

014 

7-8 

71 

7-0 

0-8 

None 

None. 

0-M 

1 

0-087 

0-26 

0-74 

5-9 

0-28 

7-7 

7-0 

7-0 

0-7 

None 

Trace. 

t      lltt 

0-000 

0-27 

0-74 

7-8 

Oil 

7-8 

6-8 

6-0 

2-8 

None 

None. 

1      0-56 

0-067 

0-20 

0*74 

8-6 

0-08 

6-6 

61 

5-9 

0-6 

None 

None. 

0-06 

0-161 

0-48 

0-80 

6-0 

0-05 

'       6-8 

5-7 

4-7 

21 

None 

Present.. 

0-42 

0-005 

0-25 

0*82 

2-5 

0-22 

6-5 

6-6 

5-5 

10 

None 

None. 

0-70 

0-120 

0-86 

0-84 

5-9 

1-82 

6-5 

5-6 

4*7 

1-8 

None 

Present. 

0-77 

O-ORB 

0-84 

0-84 

0-13 

6-7 

6-2 

5-5 

1-2 

None 

None, 

1-08 

0-120 

0-87 

0-92 

8-9 

0-41 

7-7 

7-0 

5-9 

1-8 

Preient    - 

None. 

1      1-15 

0-167 

0-46 

0-96 

5-6 

018 

6-8 

51 

4-6 

1-2 

Trace 

None. 

0-00 

0-096 

0-89 

0-94 

5-7 

0-25 

7-4 

7-2 

— 

— 

None 

— 

1-40 

0-108 

0*89 

0-95 

8-8 

018 

6-4 

5-4 

4-5 

1-9 

Trace 

None. 

1-80 

1 

0106 

0-60 

1-01 

8-6 

0-06 

61 

8-5 

2-0 

41 

None 

None. 

'      0-77 

0-141 

0-47 

1-09 

5-2 

0-10 

6-3 

61 

8-8 

2-5 

None 

None. 

1      1^1 

0-168 

0-42 

1-10 

71 

014 

6-4 

4-3 

41 

2-8 

None 

None. 

1-iO 

1 

O-lfiO 

0-71 

1-88 

11-2 

0-08 

81 

6-5 

4-8 

8-8 

None 

None. 

,       815 

0-227 

0-56 

1-84 

7-5 

0-04 

6-0 

8-0 

0-9 

61 

None 

None. 

1*68 

0-288 

0-88 

1-87 

8*4 

Oil 

6-8 

4-8 

2-2 

41 

None 

None. 

'      0-77 

0-120 

0*67 

1-58 

4-3 

0-64 

6-8 

4-6 

8-4 

S-4 

Trace 

Trace. 

I      1-02 

1 

0-182 

0*79 

1-78 

4-6 

0-05 

6-1 

1-4 

0-0 

61-f 

None 

None. 

!       8-01 

0*197 

0-84 

2-40 

10*2 

0-06 

7-6 

1-5 

0-0 

7-6  + 

None 

None. 

2-88 

0-291 

1-28 

2-82 

6-0 

0-02 

6-5 

1-8 

0-0 

6-5  + 

None 

None. 

1-82 

0'S)22 

1*80 

8-52 

81 

002 

71 

0-0 

0-0 

71  + 

Trace  . 

None. 

0-n 

0-288 

1-81 

4-12 

4-0 

0-26 

7-8 

2-9 

0-0 

7-8  + 

Trace 

Trace. 

4-06 

0-665 

1-48 

4-74 

27-2 

0-00 

7-4 

0-0 

0-0 

7-4  + 

None 

None. 

1-17 

0-274 

1-02 

4-88 

9-2 

0-08 

7-4 

01 

0-0 

7-4  + 

None 

None. 

2-46 

0-466 

8-97 

7-24 

121 

000 

7-1 

0-0 

0-0 

71  + 

None 

None. 

2-10 

0-286 

4-6 

9-19 

18-6 

0-04 

7-7 

5-8 

2-4 

5*8 

None 

None. 

i2i:t. 
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TABLE  B. 


ANALYSES  OF  SAMPLES  OF  SEWAOE 


No. 


1 

2 
8 


6 
7 

8 

0 

LO 


L6 


L8 
19 

20 

21 

22 

2S 

25 
26 
27 
28 
29 
80 

« 

81 

32 

33 

34 

35 
30 


Whitworth  U.D.C. 
Barton  K.D.C.,  Clifton 
Little  Lever  U.D.C.   - 

Littleborough  U.D.& 

Crompton  U.D.C,  Newhey 

TotUngton  U.D.C.     - 

Westbooghton      U.  D.  C. , 
Bogers  farm. 

Radcliffe  U.D.C. 


Swtnton  and    Pendlebury 
U.D.C,  Pendlebory. 

Macclesfield  Corporation  - 


Turton  U.D.C,  Sagley 


Swinton   and   Pendlebury 
U.D.C,  Pendlebury. 

Turton  U.D.C.    - 


Stockport  &.D.C,  Offerton 


Hale  U.D.C 


Oorton  U.D.C. 


Hlndley    U.  D.  C^     Piatt 
Bridge. 

Wlthington  U.D.C.    • 

Haslingden.    Rawtenitall, 
and  Baoup  J.O.B. 

Knutaford  U.D.C. 


Tyldesley  U.D.C 


Bocbdale        Corooration, 
Sudden  Valley  Outlet. 

Failairorth  U.D.C. 


Totttngton  U.D.C. 


Witbington  U.D.C 


Marple  U.D.C. 


Prestiricb  U.D.C. 


PreBtwich  U.D.C 


Swinton  and  Pendlebury 
U.D.C,  Swinton. 

Norden  U.D.C  - 


Oldliam  Corporation 


Bocbdale        Corporation, 
Boach  MUla  OuUet. 

Druylesden  U.D.C.     • 


Bolton  Corporation,  Hacken 

Wbitofleld  U.D.C. 
Altrincbam  U.D.C    - 
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10 
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Metbod 
of  PurifioatioD. 

Kemarks  on  Sample  as  received. 

Ammonias. 

Oxygen  a 

Three 
minutes. 

1 

beorbed. 

Time. 

Free. 

Albu- 
minoid. 

Four 
houra. 

• 

1.45  p.m. . 
11.5  a.m.  • 

Tanks  and  filters     - 
Tanks  and  flltors     • 

dear,  colourless.     No  sediment. 

NosmeU. 
Brown,  brown  sediment     No  smell 

0-48 
0-31 

0-066 
0-067 

0H)76 
0-86 

1 
0^84 

0-48 

1  p.m. 

Jfiltored    -       -       - 

Almost  colourless,  ligbt  brown  and 
dark  sediment.    No  smeU. 

1-07 

0*095 

0-277 

0*46 

1.80  p.m.  • 

PreciplUtion  and  fil- 
tration. 

Almost  colourless,  traces  of  brown 
sediment.    No  smell. 

0-70 

0-112 

0-26 

0-67 

1 

10.45  a.m. 

Precipitation  and  fil- 
tration. 

Almost  colourless,  traces  of  brown 
sediment.    No  smell. 

1-05 

0*119 

0-27 

0*60 

10.80  a.m. 

Tanks  and  land 

Turbid,  brown  sediment.    No  smell 

1-80 

0076 

0-4S 

0-66 

8  p.m. 
4.50  p.m.  • 

Tanks,    filters    and 
land. 

Tanks  and  filters     - 

Liquid  faintly  brown,   some  dark 
brown  flocoulent  sediment.    No 
smell. 

Almost  colourless,  small  amount 
of  sediment.    No  smelL 

0-54 
0-878 

0-061 
0-077 

0-88 
0-24 

0-71 
0-72 

12.15  p.m. 

Tanks  and  filters     • 

Ligbt    brown,    brown  sediment. 
T^int  smeU. 

1-82 

0-164 

0-SS 

0-79 

— 

— 

SligfaUy  turbid,  trace  of  sediment 
Slight  smeU. 

0-41 

0-005 

0-84 

0*85 

4  p.m. 

FUtered    - 

Slkditly  tnrbidi  brown  sediment, 
luint  smeU. 

1-61 

0-210 

0-48 

0*86 

10.30  a.m. 

Tanks  and  filters     - 

Slightly  turbid,  light  brown  sedi- 
ment.   Faint  smelL 

1-54 

0-120 

0-68 

1*02 

1.30  p.m.  - 

Tanks  and  filters     • 

Turbid,    light    brown    sediment 
Sewage  smeU. 

2*80 

0-240 

0-41 

105    , 

— 

Clear  liquid  coloured  with  eosine, 
trace  of  grey  sediment.    Slight 
sewage  smell. 

Slightly  turbid,  DO  sediment.  Sew- 
age smeU. 

1-19 
1-54 

0-114 
0-186 

0*41 
0*40 

1-12 
114 

11.40  a.m. 

Tank  eflluent  - 

Liquid  turbid,  faint  grey  sediment. 
Flaint  smell. 

1-96 

0145 

0-52 

1-19 

2  p.m. 

Tanks  and  land 

SlighUy  turbid,  DO  sediment  Slight 
putrescent  smell. 

1-60 

0119 

0-60 

ISO 

4.45  p.m.  - 
1.15  p.m.  • 

Land 

Tanks  and  land.  No 
precipitation. 

Turbid,    dark  sediment.     Strong 

earthy  smell. 
Light  brown,  turbid,  ilnely  divided 

grey  sediment.    No  smell. 

1-75 
0-42 

0-154 
0-201 

0*74 
0-60 

1-36    , 
1-88 

— 

Slightly  turbid,  small  quanUty  of 
grey  sediment.    Blight  smell. 

4-20 

0-249 

0*58 

1*48 

j 

11.15  a.m. 

Tanks  and  filters     • 

Slightly  turbid,  no  sediment.  Faint 
sour  smell. 

3-44 

0-164 

0-79 

1-50 

2  p.m. 

Tank  eflluent  - 

Fairly  clear,  little  grey  sediment. 
Faint  sour  smeU. 

1-71 

0-259 

0-62 

1-68 

7.30  p.m.  - 

Treated  eflluent 

Turbid,    light    brown    sediment. 
Slight  smeU. 

8*01 

0-154 

0-72 

1-71 

12.15  p.m. 

Tanks  and  land 

Turbid,  with  dark  brown  sediment. 
Slight  putrescent  smelL 

0-91 

0*096 

076 

1*80 

4.15  p.m.  - 

Land 

Dark,  turbid,  dark  sediment    Pu- 
trescent smell. 

2-45 

0-294 

1-02 

1-86 

— 

Slightly  turbid,   trace  grey  sedi- 
ment.   Faint  earthy  smell. 

2-62 

0-816 

0-78 

1-04 

4*30  p.m.  - 

Part  filtered     • 

Turbid,  dark  sediment     Sewage 
smell. 

2-03 

0-280 

1-00 

2H)6 

10.45  a.m. 

Part  filtered     - 

Turbid,  black  sediment.     Putre- 
scent smelL 

1-84 

0-476 

0-87 

S-28 

11.45  a.m. 

Tanks,  land  and  cin- 
der. 

Light  brown,  dark  brown  sediment. 
Faint  putrescent  smell. 

1-47 

0-301 

1-04 

2-71 

10.45  a.m. 

Tanks  and  filters 

Slightly  turbid,  trace  of  sediment 
Sewage  smell. 

6-58 

0*442 

1-84 

8-91 

8.40  p.m.  - 

Tank  effluent   - 

Dirty  brown,  black  sediment.   Sew- 
age smell. 

8-29 

0-878 

1-24 

8-22 

1.60  p.m.  - 

Tank  eflluent  • 

Liquid  clear,  little  grey  flocculent 
sediment    Sour  smell. 

8-S2 

0-824 

1-69 

3*48 

8.30  a.m.  - 

Tank  eflluent  • 

Brown,   with  quantity  of  brown 
sediment.    Faint  smelL 

1-61 

0-196 

116 

4-40 

12.15  p.m. 

Tank  eflluent   - 

Dark  brown,  very  turbid,  dark  se- 
diment.   Tarry  smell. 

8-29 

0528 

8-06 

6*92 

10.10  a.m. 

Tanks  and  land 

Turbid,    brown    sediment.      No 
smell. 

Clear  brown  colour,  trace  of  sedi- 
ment. 

1-75 
112 

9168 
0-148 

0-56 
000 

1-72 
1-68 

September  1900. 
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Appendix  6. 


TABLE  B. 


KFFLUEXTS  FROM  SANITARY  AUTHORITIES. 


("iI  >ri(leB 

us 
Cldorine. 


Dissolved  Oxygen  test. 


Nitrites 

and 

Xitratea.  i  At  start. 


After  24 
liours. 


After  48 
liours. 


cc.'s  of 
dissolved 

Oxygen 
consumed 
per  litre. 


Nitrites  in  dissolved 
Oxygen  sample. 


Alter  24 
hours. 


After  48 
hours. 


After  five  days  in  the  Incubator. 


Oxygen  absorbed. 


Three 
minutes. 


Four 
hours. 


40 
6*2 
T« 

S-5 

4"« 

4-4 
«-4 

5-8 

6-9 

8-7 

8-6 

8-7 

6*4 

2-0 

8-8 

6*4 

9-9 

4-3 
4-S 

71 

9-0 

4-2 

5-8 

6D 

4-7 

6-5 

4-6 

8*9 

10-7 

8-7 

6"« 

7-6 

9-8 

11-2 

5-8 
7-8 


7-68 

1 
6-7 

0-70 

6-6 

0-03 

6-9 

0-16 

6-6 

0-06 

6-3 

0-65 

6'A 

0-04 

7-0 

— 

6-6 

— 

6-6 

0-02 

6-6 

0-01 

7-2 

0-OS 

6-8 

— 

6-5 

0-02 

6*4 

0-02 

70 

0-02 

6-6 

0-06 

7-2 

0-02 

7-6 

0-08 

6-6 

0-18 

6-0 

0*03 

6-9 

007 

7-2 

0-00 

6-7 

0-14 

7-0 

000 

71 

0*08 

6-3 

0-00 

6-0 

— 

61 

0-00 

6-8 

0-00 

7-0 

000 

6-7 

01J5 

7-2 

0*00 

6-7 

000 

7-8 

0*08 

6-6 

0-56 

7-0 

5-0 
6*8 
6-8 

5*4 

5-8 

6*2 
6*0 

6*4 

6*6 

4*9 

4-6 

3-8 

2*6 

4-8 

2-8 

80 

60 

6*7 
8*7 

2-9 

3-7 

4*6 

2*0 

4-0 

2*7 

1-8 

01 

2-7 

1-3 

OX) 

00 

8-4 

2-1 

0*0 

4-2 
6-5 


6-2 
5-2 
5-8 

60 

6  0 

4-4 

5-5 

6-0 

58 

4-2 

2-7 

2*8 

0*4 

8^0 

1*4 

1-1 

4*4 

6*5 
1-5 

0-3 

1-1 

8-3 

0*0 

1-7 

0-0 

0-2 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

3-0 
6-1 


1-5 
1*4 
l-* 

1-5 

IS 

2-2 
1-5 

1-5 

0-8 

2-3 

4*5 

4*0 

6-1 

8*4 

50 

5-5 

2*8 

2-1 
5-1 

6-8 

5-8 

8*9 

6-r+ 

5-3 

7*1+ 

61 

60+ 

61  + 

6-8+ 

70+ 

6-7+ 

7-2+ 

6-7+ 

7-3+ 

8-6 
1-9 


none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

very  faint 
trace. 

present 

none 

none 

trace 

trace 

none 

none 

none 

none 

none 

faint 
traces. 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

faint 
trace. 

trace 

none 

none 

none 

none 

none 

none 

none 

none 

traces 

plentiful 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

fahit 
traces. 

none 

none 

none 

none 

strong 
traces. 

abundant 

none 

none 

0-07 
0-28 
007 

0-16 

Oil 

0-26 
0-19 

012 

0-27 

0-61 

0-72 

0-67 

1-8 

0*87 

1*02 

1*50 

0-76 

0-97 
0*72 

0-78 

1*12 

0-55 

1-64 

1*04 

1*88 

2-25 

808 

2*29 

1-60 

8-77 

4-66 

1-48 

2^7 

8*67 

0*86 
0-41 


0-32 
0-48 
0-88 

0*43 

0*28 

0'86 
0-65 

0-50 

0-57 

116 

112 

1-81 

1-55 

1-41 

1*60 

2-07 

1-51 

1-58 
1-85 

2*01 

1*85 

1-80 

8*12 

2-08 

2-6 

8-08 

12*75 
4-1 
8-61 
6*0 
6-62 
2*89 

14*0 

6-5 

1-12 
1-18 


Remarks. 


Clear,  aoiourless,  trace  of  sediment.     No 

smelL 
Clear,  eoioiirless,  trace  of  brown  sediment. 

No  smell 
Clear,  colourless,  traces  of  sediment.    No 

smelL 


Colourless, 
smell. 


traces    of    sediment.     Slight 


Colourless,  liglit  brown  sediment.  Slight 
smell. 

Clear,  little  sediment.    Faint  musty  smell. 

Light  brown,  hrowu  ilocculent  sediment. 
No  smell. 

Almost  colourless,  trace  of  sediment.  No 
smell. 

Clear,  colourless,  brown  sediment.  No 
smell. 

Dark,  with  black  sediment.  Putrescent  and 
sulphuretted  hydrogen  smell. 

Slightly  dark,  dark  brown  sediment.  Faint 
smell  of  sulphuretted  hydrogen  gas. 

Dark  colour,  little  dark  sediment.  Trace  of 
sulphuretted  hydrogen  gas. 

Black,  black  sediment.  Putrescent.  Sul- 
phuretted hydrogen  gas. 

Fluorescent,  brown  sediment.  Earthy 
smell. 

Black,  with  black  sediment.  Slight  putres- 
cent and  sulphuretted  hydrogen  gas 
smell. 

Slightly  turbid,  grer  sediment.  Slight 
putrescent  and  sulphuretted  hydrogen 
gas  smell. 

Dark,  black  sediment.  Putrescent  smell. 
Faint  sulphuretted  hydrogen 


Dark,  dark  sediment.    Earthy  smelL 

Dark,  containing  bUck  sediment.    Putres- 
cent and  sulphuretted  hydrogen  gas. 

Dark,  with  black  sediment.    l>ace  of  sul- 
phuretted hydrogen  gas. 

Dark,  dark  sediment.     Putrescent  smell. 
Sulphuretted  hydrogen  gaa. 

Almost  colourless,  greyish  brown  sediment. 
Slight  earthy  smell. 

Dark,  with  little  dark  sediment.     Little 
sulphuretted  hydrogen  gas. 

Black,  black  sediment.    Putrescent  smell. 
Sulphuretted  hydrogen  gas. 

Black,  black  sediment.    Putrescent.    Sul- 
phuretted hydrogen  gas. 

Black,  black  sediment.     Putrescent.    Sul- 
phuretted hydrogen  gas  smelL 

Black,  black  sediment.     Putrescent.    Sul- 
phuretted hydrogen  gas. 

Black,  black  sediment.    Putrescent.    Little 
sulphuretted  hydrogen  gas. 

Dark  liquid,  black  sediment    Sulphuretted 
hydrogen  gas. 

Black,  with  black  sedbnent    Putrescent 
smelL    Sulphuretted  hydrogen  gas. 

Black,  with  black  sediment.    Putrescent. 
Sulphuretted  hydrogen  gas. 

Almost  colouriess,  greyish  brown  sediment. 
Trace  of  sulphuretted  hydrogen  gas. 

Black,  black  sediment.    Putrescent  smell. 
Sulphuretted  hydrogen  gas. 

Very  dark  brown,  black  sediment.     Putres- 
cent lime  effluent  smell. 

Slightly  turbid,  brown  sediment.     Slight 

smell. 
Brown,  with  brown  sediment.    Faint  musty 

smell. 


Frank  Scudder  F.T.C. 
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APPENDIX  No.  7. 


Handed  in  by  John  C.  Thresh,  Esq.,  M.D. 
REPORT  ON  AN  Outbreak  of  Typhoid  Fever  at  Shoeburyness  attributed  to  eatixc;  Cockles. 

By  John  C.  Thresh,  m.d.,  &c.,  Medical  Officer  of  Health,  Essex  County  Council,  and  E.  R.  Waltkr,  M.R.C.S.,  Medical 

Officer  of  Healtli,  Shoeburyness. 


;:^oe^uryness  is  &n  urbaii  district  at  the  extreoM 
south-east  of  ihe  ooimty  of  Essex,  bounded  on  tihe  south 
by  lihe  Thames,  on  the  east  by  tne  Qerman  Ocean,  and 
on  the  noiih  and  west  by  the  Rochford  Rural  Difitrict, 
of  which  until  recently  it  formed  a  part.  Nearly  the 
whole  of  this  mrea  has  a  high  death  rate  froim>  typhoid 
fever,  and  every  autumn  outbreaks  of  greater  or  less 
intensifty  oocur. 

The  .popul&tion  of  Bhoebury  ^  ih&  last  census  was 
2,900;  buit  ii  is  ioow  believed  to  be  over  4,000.  This  does 
not  include  the  garrison  or  school  of  gunnery  which  is 
wlbhin  the  district.  It  is  on  the  London  olay,  but  this  is 
covered,  save  along  the  coast,  by  beds  of  poslrglacial 
gravel  and  sand  and  by  brick  earth.  The  abundance  of 
the  latter  oamseB  briokmaking  to  flourdsih,  and  a  con- 
siderable' portion  of  the  population  is  employed  in  the 
brickfielde.  The  whole  area  is  fairly  flat,  but  it  is  well 
above  the  sea  level. 

Until  about  two  years  ago  the  town  derived  its  supply 
of  water  from  shallow  w^ls,  most  of  which  were  liable 
to  serious  pollution.  The  presenit  supply  ia  from  a  deep 
well  piercing  the  London  clay,  and  yielding  a  supply  of 
great  oi^gamc  purity.  The  waterworks  were  designed 
by  3ir.  Mansergh,  and  the  works  oarried  out  under  the 
supervision  of  his  flrrn.  They  appear  to  me  to  be  very 
satisfactory,  and  except  in  the  outlying  portions  of  the 
distriot,  the  population  is  now  supplied  from  the  works. 
Many  weQJs  nave  recently  been  dosed. 

The  town  is  sewered,  but  certain  of  the  sewers  have 
littte  fall,  and  have  no  automatic  flushing  arrangement. 
There  are  three  outfalls  on  the  beach  for  the  crude 
sewap^e.  The  most  important  one,  the  eastern  outfall, 
has  just  been  extended  seaward  300  yards,  but  there 
can  <be  no  doubt  that  wiih.  the  incomuw  tide  the  sewage, 
highly  diluted,  is  oarried  over  the  beach  Tclay  and  sand). 
On  this  beach  cockles  (and  other  shell  flsth,  mussels,  and 
winkles)  are  found  in  some  abundance.  Cookies  are 
collected  when  the  tide  is  down,  by  children  and  others, 
and  it  is  not  unusual  for  such  people  to  force  ox>en  the 
shells  and  eat  the  flsh  in  an  uncooked  condition.  Ther 
are,  however,  chiefly  taken  home  and  cooked  by  steam- 
ing in  a  saucepan  until  .the  shells  are  all  open.  The 
cockles  are  .placed  in  a  covered  saucepan  with  a  Mttle 
water,  and  then  put  over  the  fire.  As  soon  aa  the  water 
boils,  or  even  before,  the  shells  open,  and  this  is  the 
sign  of  their  being  cooked.  It  is  toleraJbly  certadn  ^at 
this  method  of  cooking  does  not  effect  eterilisation. 

There  are  497  waiterdlosets  connected  with  the  seweits. 
The  scavenging  is  fiairly  satisfactory,  the  few  remaining 
pail  closets  being  emptied  three  times  a  week,  and  the 
asbbins  weekly.  There  is  a  certain  amount  of  over- 
crowding. This  is  decreasing  on  account  of  recent 
building  operations,  bat  house  rental  is  high,  and  many 
recently  erected  houses  contain  two  families.  There  is 
no  isolation  hospital.  An  ammgement  has  been  made 
to  send  patients  to  the  Bochford  Rural  Distriot  Hospital 
when  that  is  completed. 

In  the  ibrickifields  a  great  deal  of  hoase  refuse  (00ft 
core)  from  London  is  used.  This  is  brouigtht  by  barges 
and  chiefly  used  in  bxick  burning.  The  burning  causes 
an  effluviuim  nuisance  the  prevention  of  which  has  occu- 
pied miuch  of  the  attention  of  the  District  Council,  but 
it  has  not  as  yet  been  found  poesihle  .to  take  any  steps 
to  prevent  the  nuisance  without  injuriously  affecting  the 
industry  upon  which  so  much  of  the  prosperity  of  the 
town  depends. 


Order  of    ! 

No.  of 

Date  of  Notification  of 

1  Date  of  Notification  of 

Infection. 

Hou  Be. 

First  Com. 

Subsequent  Cases. 

1 

No.  8 

F.,  15,  July  lUtli. 

M.,  2.  August  16th. 
M,,  8,  August  18th. 
F.,  6.  Autnist  20th. 

2 

No.  9 

F.,  IS,  August  18th. 

M.,  10,  August  29th. 
M.,  f^,  September  6th. 
M.,  8.  September  6th. 
M.,  15,  September  11th. 
F.,  10,  September  22nd. 
M..  4,  September  22nd. 

3 

No.  6 

M..  7,  Auffnst  29th. 

M.,  .S2,  September  20th. 

4 

No.  4 

M.,  P,  September  6th. 

M.,  2l{,  September  0th. 
v.,  80.  September  0th. 
F.,  7,  September  11th. 
M.,  86,  September  17th. 

5 

No.  5 

F.,  27,  September  15th. 
M.,  10,  September  15th. 

6 

No.  7 

M.,  25,  Septemlwr  16th. 
M.,  20,  September  16th. 

7 

No.  10 

F..  8,  October  24th. 

Out  of  the  10  houses,  7  have  been  infected,  and  there  liave  been  28 
persons  attaclced. 


In  the  early  pant  of  the  present  year  there  had  been 
few  cases  of  typhoid  fever ;  1  in  April,  2  in  May,  and  1 
in  June.  There  was  a  flve  weeks'  interval  bet>ween  the 
last  case  in  May  and  the  one  in  June.  This  latter  case 
the  medical  officer  of  health  suspected  to  be  due  to  eat- 
ing cockles  picked  up  from  the  beach.  On  July  lOth  a 
case  was  notified  from  a  terrace  of  ten  housee,  only  oom- 
pleted  about  two  years  ago,  and  in  which  the  ini^Motor 
could  find  no  sanitary  defects.  The  cases  whidi  oooaired 
tin  th'is  teriaoe  are  taibulated  in  column  1. 

In  the  remainder  of  Shoebury  there  have  only  been 
eleven  cases  since  July  1st.  When  the  unusual  in> 
cidence  of  fever  in  this  group  of  houses  was  obvious,  a 
sample  of  water  from  the  main  supplying  the  terrace,, 
and  samples  of  milk  from  each  of  the  four  dealesa 
supplying  the  families  residing  there,  were  taken  and 
examined  chemically  and  bacteriologically  in  the  County 
Public  Health  Laboratory, 

The  water  was  found  in  all  respects  satisfactOTy, 
Neither  the  bacillus  coli  nor  bacillus  enteritidis  was  dis- 
covered. Three  of  the  samples  of  milk  were  of  good 
average  quality,  and  contained  neither  of  the  ahove 
organisms.  Tlie  fourth  was  evidently  mixed  with  water^ 
and  contained  both  organisms.  This  milk  was  being 
supplied  to  two  houses  only.  It  was  being  used  in  other 
parts  of  the  town,  but  in  no  other  house  so  supplied  was 
there  any  case  of  fever.  Although  "  fouled  "  there  was 
no  reason  to  suspect  it  as  being  the  cause  of  the  out- 
break. In  fact,  neither  milk  nor  water  can  be  reason- 
ably suspected  as  the  cause  of  the  outbreak.  Not  a 
single  fact  ha«  come  to  light  appearing  to  implicate 
either. 

The  houses  are  of  very  recent  erection,  and  stand 
upon  an  estate  which  has  ibeen  divided  up  into  building 
plots.  It  was  previou-sly  a  meadow,  so  that  the  subsoil 
cannot  be  polluted.  In  construction  they  conform  to 
all  the  model  building  bye-laws,  and  they  appear  to  be 
in  a  very  good  sanitary  condition.  Each  house  drains 
separately  into  a  sewer  Which  runs  behind,  and  is  cui  off 
from  the  sewer  bj-  a  Weaver  trap.  This  sewer,  or  com- 
bined drain,  is  also  trapped  off  from  the  main  sewer, 
which  runs  in  front  of  the  hoases.  Each  house  has  a 
water  closet  upstairs  and  one  in  the  yard,  and  the  soil 
pipe  is  carried  up  in  each  house  full  bore  and  straight,, 
to  a  few  feet  above  the  eaves.  No  smell  has  ever  been 
observed  from  any  of  the  soil  pipes.  The  drains  and 
soil  pipes  have  been  tested  with  smoke,  and  no  defects 
were  discovered.  The -sink  pipes  are  properly  discon- 
nected and  the  yard  paved.  The  closets  have  flushing 
cisterns,  and  appear  in  good  order. 

Two  of  the  earlier  cases  of  typhoid  fever  which 
occurred  prior  to  the  outbreak  in  the  terrace  were  in 
houses  connected  with  this  sewer  at  points  above  the 
terrace,  and  the  sewer  has  little  fall.  It  would  doubt- 
less therefore  become  infected,  and  infected  materia? 
could  lodge  in  it,  but  it  is  difficult  to  see  how  this  could 
afTect  the  terrace.  There  is  no  reason  to  suspect  any 
defects  in  the  sewer  or  water  main  whereby  one  could 
affect  the  other. 

Just  above  the  terrace  on  the  opposite  side  of  the 
road  is  a  kind  of  farmyard  in  which  manure  is  stored, 
and  some  time  ago  some  very  offensive  material  was 
stored  here.  It  was  not  deposited  there  until  after 
fever  ha4  appeared,  anrl  as  soon  as  C(implaint«)  were 
made  it  was  covered  -iver,  and  tha  nuisance  abated. 
This,  therefore,  can  bo  ex-^luded  as  tlie  cause. 

Most  of  the  cottages  were  tenanted  by  persons  work- 
ing in  the  brickfields,  and  it  was  possible  that  they 
might  have  handled  .ind  been  infected  by  tlie  soft  core 
used.  Against  this  is  the  fact  that  only  two  of  the 
]3erson8  attacked  handled  this  material,  and  that  no 
other  case  occurred  amongst  the  very  many  who  were 
f^nstantly  in  contact  with  it.  Could  the  effluvium  from 
the  brickfields  carry  contagion  ?  Such  an  occurrence 
has  not  been  recorded,  and  there  are  many  houses 
nearer  the  brickfields  than  this  terrace,  and  these 
houses  have  not  suffered  to  nearly  the  same  extent. 

The  two  end  hr  uses  of  the  terrace  are  occupied  by 
persons  in  a  much  bettor  position  than  those  in  the 
other  houses.  All  the  inhabitants  of  No.  1  have  so  far 
escaped.  At  the  opposite  end.  No.  10,  a  girl,  aged 
three,  has  just  been  attacked.  Here,  however,  there  is 
a  possible  cause.  After  fever  had  begun  to  spread  it 
WS9  decided  to  improve   the   ventilation  of  the  mala 
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sever  by  running  a  tall  shaft  up  the  side  of  this  house. 
When  this  was  being  done  the  tenant  says  there  was  a 
Tile  smell,  which  penetrated  into  the  house*  The  date 
<dM  not  be  fixed,  but  it  was  apparently  between  four- 
teen and  twenty-one  days  prior  to  the  child  first  appear- 
ing to  ibe  ill. 

With  the  exception  of  the  case  last  notified,  all  the 
usuaJ  cases  of  typhoid  fever  would  aippear  to  have  had 
no  part  in  pitKiacmg  the  outbreak.  1  here  remadns  only 
for  coneideration  the  question  of  infected  food.  There' is 
but  one  article  likely  to  carry  infection  which  has  been 
ealen  so  largely  or  by  so  many  of  the  sufferers  as  to 
merit  serious  attention.  It  has  already  been  stated  that 
the  large  expanse  of  foreshore  is  liable  to  sewage  pollu- 
tion, and  that  on  this  foreshore,  lying  upon  and  in  the 
superficial  layer  of  mud,  cockles  are  comparatively 
abundant,  and  that  these  cockles  are  gatnered  by 
children  and  others,  and  are  sometimes  eaten  uncooked. 
Samples  of  these  cockles  were  collected  by  the  sanitary 
inspector  and  submitted  to  examination.  There  were 
two  lots,  one  gathered  on  the  beach  near  the  town,  and 
the  others  further  out  nearer  the  sewer  outfall.  Three 
«xamination6  were  made  of  each  batch  (a)  of  the  mud 
^hering  to  the  shells,  (b)  of  the  fluid  inside  the  shells, 
and  (c)  of  the  pulped  body  of  the  cockle  The  results 
showed  in  every  instance  the  presence  of  the  bacillus 
coli  communis,  and  of  the  sx>ores  of  bacillus  enteritidis 
sporogenes.  There  can  be  no  doubt  that  all  were  sevrage 
contaminated. 

That  the  sewage  of  the  town  had  been  specifically  in- 
fecied  for  some  time  prior  to  the  outbreak  i«  undoubted, 
and  it  does  not  seem  improbable,  therefore,  that  shell- 
fish bathed  in  such  sewage,  though  diluted  with  sea 
vater,  may  become  specifically  infected,  and  cause 
typhoid  fever  in  susceptible  people  consuming  them  in 
an  uncooked  or  imperfectly-cooked  condition. 

Dr.  Walter,  in  cases  which  occurred  in  previous  years 
and  in  two  oases  wihicih  occurred  inithe  district  tihie  year 
prior  to  the  cases  in  the  terrace,  had  suspected  cockles 
as  the  probable  cause.  One  of  these  cases  was  notified 
<m  June  30th,  a  child,  aged  four,  living  in  Wakefing 
Road.  No  other  cause  could  be  assigned,  and  it  was 
Imown  that  the  child  was  in  the  habit  of  picking  and 
eaiing  cockles  from  the  beach.  The  next  caxe  which 
occurred  was  in  the  terrace,  and  this  was  followed  by 
one  in  West  Road.  In  botfti  these  the  eating  of  cockles 
appeared  the  most  probable  cause.  Such  licins;  th<^ 
case,  careful  inquiries  were  made  at  ail  the  houses  in  the 
terrace,  with  the  following  results  taken  in  order  of 
inyasion : — 

"House  No.  8.  Four  cases  occurred  hero ;  the  dates 
Df  notification  show  that  some  of  the  lat'^r  ones  were  pro- 
bably secondary,  but  they  may  have  been  due  to  the 
same  cause  as  the  finsit.  OMldiren  otfiten  on  the  beach 
gathering  cockles.  Those  broujzht  heme  were  cooked 
before  being  eaten.  The  family  has  since  removed,  and 
ve  could  not  get  further  details. 

"House  No.  9.  Seven  .^.ases  occurred  in  this  house. 
1'he  first  notified  was  a  girl,  aged  13.  The  parents  at 
first  asserted  that  they  rarely  ate  cockles,  and  that 
none  had  entered  the  house  since  May,  and  the  child 
<\i(\  nbt  remember  having  had  any.  Afterwards  the 
family  acknowledged  that  all  except  the  father  often  had 
cockles,  and  that  the  children  were  constantly  on  the 
beach  during  the  4summer  months  gathering  them.  They 
certainly  had  cockles  on  more  than  one  occasion  early  in 
August,  the  last  occasion  being  on  or  about  August  0th, 
two  days  aiter  Bank  Holiday.  This  would  account  for 
the  earlier  cases,  and  the  others  were  either  secondary 
or  caused  by  the  children  eating  cockles  as  they  picked 
them  from  the  beach.  The  father  denies  ever  touching 
shellfish. 

"  House  No.  6t  Two  cases  occurred  here,  the  later  one 
probably  being  secondary.  The  patient  was  a  child, 
aged  seven  years.  The  six  people  in  this  house  ate  Jots 
<>f  cookies.  They  occasionally  buy  them,  but  more  often 
pick  them  from  the  beach,  and  wash  and  boil  them 
before  eating.     They  know  that  they  had  some  about  a 

week  before  the  child  was  taken  ill. 

'House  No.  4.  Of  the  eight  people  in  this  house,  five 
t^entiacted  typhoid  fever.  Dr.  Walter  thinks  that  four 
of  t^e  five  were  primary  cases,  the  fifth  only  being 
^ei-ondarv.    The  family  admit  nearly  living  upon  cockles 

nicked  from  the  beach,   boiling  them  'before  use.     In 

this  house  every  person  was  attacked,  save  a  baby  aged 

t'ur  months,  and  a  lodger  and  her  child.     The  lodger 

and  child  never  touclie<l  shellfish,  and  the    baby    was 

"bviously  too  vouna  to  eat  cockles. 


"  House  No.  5.  Of  the  three  occupants  of  this  house  Appendix  7* 
two  had  typhoid  fever,  and  both  were  attacked  at  the  -^ 

same  time,  and  notified  September  l&th.  They  only 
rarely  partook  of  shellfish,  but  early  in  August  (Bank 
Holiday)  they  had  some  oysters,  and  near  the  end  of  iJie 
month  they  had  some  cockles  collected  from  the  beyx:h. 
These  they  cooked.  This  would  >be  about  the  time  when 
they  >beconie  infected. 

'^  House  No.  7.  Of  the  six  persons  in  this  house  two 
contracted  fever.  One,  a  lodger,  as  soon  as  he  felt  -ill 
went  off  home.  The  other  was  an  adult,  notified  on 
September  16th,  at  which  time  the  lodger  was  found  to 
be  ailing.  This  family  rarely  took  shellfish,  but  about 
three  weeks  before  the  attack  the  P^P^^  i^^zt  door  gave 
them  a  plate  of  boiled  cockles.  The  people  who  gave 
them  the  cockles  have  since  left.  Thev  only  occupied 
the  adjoining  house  for  a  few  weeks  and  then  removed. 

"  House  'No.  10.  The  last  case  notified  in  the  terrace. 
One  of  the  end  houses  occupied  by  a  man  in  fairly  good 
position.  Patient  a  child  aged  three.  The  mother  says 
that  none  of  the  children  have  ever  tasted  cockles,  and 
she  would  not  have  such  things  in  the  house.  The 
nuisance  caused  by  erecting  the  ventilating  shaft  at  the 
side  of'  this  house  has  already  been  referred  to.  Of  the 
remaining  three  houses  unattacked  No.  1  (end  house) 
the  family  had  partaken  of  cockles  several  times  during 
the  summer.  They  did  not  pick  them,  but  purchased 
them  at  the  door.  The  other  two  houses  are  now  un- 
occupied, and  appear  only  to  have  been  occupied  occa- 
sionally, and  for  a  few  weeks  at  a  time,  since  their  com- 
pletion." 

The  subjoined  table  shows  that  in  the  terrace  referred 
to  a  larger  proportion  of  males  than  females  were 
attacked,  that  children  suffered  more,  proportionally, 
than  adults,  and  that  al>out  one-third  of  the  occupants 

Age  and  Sex  of  Occupant**  of  Nine  Occupied  Houses  in  the 

Terrace. 


Males. 
Attacked  with  typhoid  fever 

Xot  attacked 

Females. 
Attacked  with  typhoid  fever 

Not  attacked      - 

Males  and  Vemales. 
Attacked  with  typhoid  fever 

Not  attacked 


• 

Under  10. 

U3 

Under  2U.    i 

Under  25.    ' 

1 

1  Under  36. 

a 

lO 

hi 

c 

Total. 

4 

2 

2 

1 

1 

2 

1 

~ 

18 

4 

2 

3 

1 

4 

2 

2 

1 

19 

2 

8 

1 

2 

- 
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- 

10 

8 

S 
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2 

4 

3 

& 

- 

28 

6 

!> 

3 

8 

1 

4 

1 

- 

28 

< 

6 

6 

3 

8 

6 

7 

1 

42 

have  had  typhoid  fever.  Only  three  cases  proved  fatal. 
As  the  result  of  an  inquiry  we  are  strongly  inclined 
to  the  opinion  that  this  outbreak  was  due  to  the  eating 
of  cockles,  and  our  reasons  may  be  briefly  summarised 
as  under :         — 

1.  There  is  no  evidence  tending  to  implicate  the  water 
supply. 

2.  There  is  no  evidence  tending  to  implicate  the  milk 
supply.  It  is  true  that  one  supply  was  impure,  but  it 
was  only  used  in  two  out  of  the  seven  houses  infected. 
The  houses  were  supplied  with  milk  from  four  ^dif- 
ferent sources,  and  nothing  occurred  in  any  otlier  part 
of  the  town  to  implicate  any  of  the  sources  from  which 
milk  was  obtained. 

3.  The  drainage  arrangements  were  unusually  good. 

4.  The  subsoil  was  free  from  polluting  matter. 

•  5.  Cockles  were  eaten  by  nearly  all  the  persons  at- 
tacked, and  these  cookies  were  obtained  from  a  source 
known  to  be  polluted  by  sewage.  Moreover,  cockles 
gathered  from  this  source  showed  when  examined  bac- 
teriologically  unmistakable  signs  of  sewage  pollution. 

6.  Cockles  from  the  beach  are  consumed  chieflv  by 
newcomers  to  the  district.  The  men  in  the  garrison 
are  expressly  forbidden  to  eat  any  shellfish  from  th# 
beach,  and  the  older  residents  regard  them  with  sus- 
picion,  it  being  well  known  that  typhoid  fever  has  been 
attributed  to  eating  them.  The  residents  in  the  itt- 
fected  houses  were  all  recent  arrivals  in  the  town. 
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LETTER  from  Sidney  Barwise,  Ejjq.,  M.D.  (Lond),  D.P.H.  (Camb.),  and  a  Report  on  the  Puki.k  atiun  of 

Sewage  at  the  Burton  Sewage  Farm. 


County  Offices, 

St.  Mary's  Gaite, 

Deriby. 

July  29,  1901. 

DeaiT  Sir, — ^Witih  reference  to  the  evidence  I  gave  be- 
fore the  Royal  Comimission  on  Sewage  Disposal  on  the 
purification  of  the  Burton  sewage  at  tne  Burton  Farm,  I 
should  be  glad  if  you  would  lay  the  enclosed  report 
before  the  Commission. 

Since  I  gave  my  evidence  I  have  had  an  opportunity 
of  trying  me  effect  of  a  biological  filter  worked  continu- 
ously with  iiitermi66ion«  upon  the  Barton  sewage,  after 
precipitation  with  lime. 

Briefly,  the  conclusions  arrived  at  are  : — 

1.  That  the  excessive  amount  of  lione  (the  tank 
effluent  containing  aa  much  as  8  grains  of  free 
lime  to  the  gallon)  is  hanmiful. 


To  the  Chairman  and  Members  of  the  Public  Health 
Committee  of  the  Derbyshire  County  Council. 

My  Lord  and*  Gentlemen, — As  mentioned  in  the 
memorandum  of  an  interview  betwen  Professor  Dewar 
and  myself,  dated  January  31st,  1899,  subject  to  the 
approval,  subsequently  given,  of  your  committee  and 
the  Corporation  of  Burton,  it  was  agreed  :  — 

i.  That  an  experimental  biological  filter  should 
be  constructed  and  reported  on  by  me. 

ii.  That  a  certain  area  of  the  farm  should  be  eet 
aside  and  used  only  for  the  deposition  of  sludge, 
and  an  adjoining  area  of  land  should  be  irrigated 
with  clariiied  sewage  only. 
The  experiments  have  now  been  in  progress  for  twelve 
months,  and  the  results  obtained  are  of  such  an  im- 
portant character,   that,   for  the  information  of  your 
committee  and  the  advisers  of  the  Corporation,  I  have 
prepared  an  epitome  of  these  results  and  the  conclu- 
sions to  be  drawn  therefrom. 

It  is,  perhaps,  worth  while  recalling  that  I  had 
reported  to  your  committee  that  the  unsatisfactory 
character  of  the  effluent  from  the  Burton  farm  was,  in 
my  opinion,  in  part  due  to  the  deposit  of  carbonate  of 
lime  forming  an  impervious  layer  over  the  surface  of  the 
soil,  thereby  preventing  the  ready  access  of  air  into  its 
interstices.  It  was  also  in  my  opinion  partly  due  to  the 
excess  of  lime  acting  detrimentally  on  the  nitrifying 
organisms  in  the  surface  layers  of  the  soil.  To  te^t 
these  opinions,  on  a  certain  area  of  the  farm  known  as 
Plot  16,  the  sludg3  has  all  been  deposited  in  two 
trenches  before  the  sewage  is  applied  to  the  land. 

Plot  16. — The  following  are  the  result  of  analysis  of 
the  effluent  from  Plot  16,  and  in  parallel  columns 
the  results  of  the  analysis  of  the  general  effluent 
•    from  the  farm  :  — 


Date. 


Parte  per  100,000. 


Farm  Effluent. 


Effluent  Plot  16. 


Organic 
Ammonia. 


Nitrogen 

as 
Nitrates. 


Organic 
Ammonia. 


Nitrogen 
as 

Nitrates- 


17  Mar.  1900- 

23  Mar.     „    - 

24  Mar.     „    - 

•21 

SI  Mar.     „    - 

18  May     „    - 

•15 

22  May     „    - 

•18 

26  May     „    • 

2  June    ,,    - 

• 

14  June    ,,    - 

•17 

23  June    ,,    - 

nil 

nil 
nU 


nil 


1  Sept. 

7  Sept. 

16  Sept. 


n 


f1 


oeptemc 
•12 

•05 

•13 

nil 

•06 

•06  -35 

•05  -6 

•05 

•08 

•07  -4 

•01  03 

•09  nU 
•08 

Plot  16  rested  from 

•23rd  June    to  1st 


•45 
•35 


It  is  imxxMHibile  to  say  to  wihot  extent  tihe  alkaJdndty 
of  the  sewage  applied  to  Plot  16  was  neutralised  by  its 
running  throucn  the  open  carriers,  but  at  any  rate  no 
suspended  carbonate  of  lime  was  carried  over  on  to  the 
land  so  as  to  seal  ita  surface.  Plot  16  has  an  area  of 
17   acres,   about  7   acres   of  which  were   irrigated  on 


2.  That  when  the  excess  of  lime  is  neutxiklised  aa 

excellent  effluent  can  be  produced  by  means  of 

filtration  when  the  filter  is  worked  at  the  rate 

of  half  a  million  gallons  per  acre  per  day. 

The  ree>ults  of  daily  amJyses  throughout  12  months 

are  contained  in  the  appendix  to  this  report. 

Thia  table  gives  the  organic  ammonia  in  the  tank 
effluent,  and  in  the  filtrate,  the  nitrogen  as  nitrates,  the 
alkalinity  of  the  tank  effluent,  the  tempetratuires,  and 
the  rainfall. 

If  necessary,  I  wiU  make  an  affidavit  that  the  report  is 
correct,  oar  if  preferred  I  will  swear  to  it  any  time  tfie 
Commission  is  siittdng. 

I  am, 
Tour  obedient  servant, 
Sidney  Babwisi. 
ThA  Secretary  of  the  Royal  Ooonmission  on  Sewage 
Di6(po6al,  30,  V^ictoria  Street,  Westminster,  S.W. 


alternate  days,  so  that  the  same  area  came  into  use 
every  fifth  or  sixth  day,  while  the  rest  of  the  farm,  in 
use  for  the  time  being,  is  irrigated  for  a  month  or  two 
on  alternate  days  and  then  allowed  to  rest.  The  results 
obtained  on  Plot  16  are  satisfactory.  Nitrates  are  pre- 
sent  to  tlie  extent  of  from  '3  to  '5  parts  per  100,000. 
Assuming  that  Plot  16  was  irrigated  at  the  same  rate  as 
the  rest  of  the  farm,  30,000  gallons  of  sewage  were 
applied  per  acre  per  day  ;  but  taking  into  consideration 
that  only  7  out  of  the  17  acres  were  irrigated  each  day, 
it  is  more  likely  that  only  half  this  amount  was  applied 
to  the  land.  When  we  remember  that  Plot  16,  to  give 
these  results,  needs  prolonged  rests  of  several  months, 
it  will  be  apparent  that  a  large  increase  of  the  farm 
would  be  necessary  if  the  whole  of  the  sewage  was  to  be 
treated  on  the  same  lines. 

The  suggestion  is  therefore  made  that  certain  areas  of 
the  farm  should  be  levelled,  and  used  as  intermittent 
filters,  to  enable  a  larger  quantity  of  sewage  to  be 
applied,  while  the  rest  of  the  farm  is  used  for  irrigation 
on  the  lines  of  Plot  16. 

Results  Obtainep  by  Biolo(;ical  Filtration. 

The  experiments  with  the  biological  filter  have  con- 
sisted of :  — 

1. — ^Applying  the  clarified  limed  sewage  after  it 

has  passed  through  a  settling  tank. 
2. — ^Neutralising  the  excess  of  lime  and  applying 

the  neutralised  sewage  to  the  filter. 
3. — Allowing  the  sewage  applied  to  the  filter  to 

gradually  become  alkaline  again,  the  quantity  of 

nitrates  formed  under  the  vai-ying  conditions  being 

carefully  noted. 
The  results  obtained  are  set  fortb  in  the  appendix  to 
this  Report. 

It  will  be  noticed  that,  althougih  there  wtas  a  large 
reduction  in   the  oivanic  amtmonia   immediately  i£e^ 
coal  filter  was  startea,  yet  no  nitrates  were  produced. 
This  was  to  me  a  new  experience  wd'tfii  filters  of  this  kind, 
and  in  Novemiber  of  last  year  I  had  the  filter  oairefulily 
seeded  from  an  experimenttal  filter  at  work  at  Buxton, 
wlhich  is  aotiyely  nitrifying.     This,  however,  had  no  re- 
sadt;    the  sewage  was  then  'being  applied  during  12 
hours,  the  filter  having  a  rest  for  12  nouns  each  night, 
the  rate  of  filtration  was  1,000,000  gallons  per  aare  per 
day ;    the  rate  of  filtration  was  reduced  to  half  tnis 
quanitit^,    and,   althougih  a  reduction  in  the   organic 
ammooiia  resulted,    no   nlitrification   took  iplaoe.     lai 
Decemlber  the  quantity  was  further  reduced  ,to  the  rate 
of  a  quarter  of  a  million  gallons  per  acre  per  day,  the 
sewage  being  applied   intermittently    every    half  hour, 
the  filter  aflao  resting  12  hours  during  the  ndght.     This 
reduction    did   not    indoice    nitrification,    althongji   it 
further  reduced  the  organic  matter  in  the  filtrate.     Ac- 
coTdingly  in  T)ecffm(ber  I  attempted  to  cause  a  reduction 
in  the  alkalinity  by  having  part  of  the  settling  tanks 
made  into  an  anaerobic  bf^teria  bed  by  filling  it  with 
coarse  gravel  and  letting  the  sewage    travel  through  it 
laterally.    I  had  hoped  that  some  organisms  would 
develop,  which  would  give  off  carbonic  a^  and  thereby 
neutralise  the  lime,  but  this  did  not  happen.    I  noticed, 
too,  £hat  the  surface  of  the  ooal  filter  was  becoming 
caked  and  liard.    The  filter  had  now  been  at  work 
nearly  six  months  and  no  nitrates  had  appeared.   I  there- 
fore obtained  permission  to  neutralise  tne  excess  of  lime 
by  means  of  copperas.    Although  this  was  an  extra- 
vagant way  of  doing  ft,  fo'*  the  purpose  of  the  experi- 
ment, it  was  easily  applied. 


i 


APPENDIX 


267 


As  the  lime  had,  in  my  opinion,  killed  the  nitrifying 
organisms  which  had  been  added  to  the  filter,  it  was 
again  seeded  from  actively  nitrifying  biological  filters, 
and  so  that  the  conditions  for  nitrification  should  be  as 
favourable  as  possible,  the  quantity  applied  was  tem- 
porarily reduced  to  the  rate  of  one  hundred  and  twenty- 
fire  thousand  gallons  per  acre  per  day.  Nitrates  soon 
made  their  appearance,  and  the  rate  of  filtration  was 
gradually  increased  to  the  rate  of  half  a  million  gallons 
per  acre  per  day,  at  which  natte  wihiile  the  sewage  wa^ 
neutral  or  nearly  so,  an  excellenit  effluenft  was  produced, 
containing  less  than  '06  parts  pef  hundred  thousand  of 
organic  amsnoniA  and  more  than  one  part  of  nitrogen 
in  the  completely  oxidised  form  of  nitrates. 

I  might,  perhaps,  here  point  out  that  while  the  tank 
efSnent  oonitaincd  free  lime  to  the  extent  of  about  eight 
grains  per  gallon,  no  sign  of  any  kind  of  animal  or 
vegetaible  Life  could  be  seen  in  the  tanks,  or  <the  carrier 
conveying  the  tai^  effluent  to  the  filtens.  S^^he  sefwage 
showed  no  growth  on  geia/tine  plates,  it  vT^s  not  only 
practically  sfterile*  but  kililed  womus  and  L^oos  if  they 
'happened  to  fall  in.  As  soon,  however.  £3  the  sewage 
was  neutmlised,  various  formis  of  aiiimal  and  vegetable 
life  oouild  be  seen  in  the  tanks,  and  ithe  carrier  to  the 
filter  became  cosit<ed  wu>tih  iron  bactemia.  The  tank  efflu- 
ent now  most  reodtily  oxidised  into  nitriates,  and  iihe 
titrate  frotm  iahe  filters  con'bained  numbers  of  the  Tulbi- 
fex  Rividorujn,  a  perfectly  harmless  nion-parasitic  water 
•oi^anassxu. 

!rhe  following  table  of  analyses  by  the  coiunty  analyst 
^ws  the  oondiition  of  affairs  at  this  time  :  — 

Date  of  Collection,  June  14th,  1900. 

Kesiilts  expressed  in  parte  per  100,030. 


I  Limed 
Bewage. 


Tank 
Effluent 


Filtrate. 


Farm 
Effluent. 


Effluent 

from 
Plot  16. 


Total  8«Ai4  Matter 

Total  SiupeB^ed  flatter 

Free  AmmoBia 

Atbnminoid  l^maonla  - 

Mtrogen  as  Nitrates    - 

Chlorine 

Oxj^en,  ainorbed  in  4 
hounatSOdeg.  Fahr. 

Alkalinity     as     IJme 
(CaO). 


108*0 

165  0 

0-0 

0-0 

0-927 

1-240 

0-620 

0-380 

0-0 

0-0 

11-0 

10-2 

5-566 

8-432 

10-04 

1-12 

1 

146-0 
00 
0-015 
0-046 
1-10 
10-8 
0-246 

0-0 


169-0      !    1870 


4-8      , 

0-390 

I 

0-160  ^ 

I 

0-0      1 

I 

10-6      I 
1-700  ! 

0-0      i 


4-0 
012U 
0*080 
0-0 
10-7 
0-900 

0-0 


An  attempt  was  now  made  to  work  the  filter  at  the 
nit«  of  a  million  gallons  per  acre  per  day  ;  unfortunately 
for  the  experiment,  the  sewage  was  very  highly  limed  at 
the  time,  so  that  after  the  copperas  had  been  added 
there  was  stiW  four  or  iive  -parts  of  free  lime  in  it ;  the 
result  was  that  the  nitrates  began  to  diminish.  By 
reducing  the  rate  of  filtration,  however,  and  adding  more 
^pperas,  they  were  agiain  increased  to  over  one  piait  per 
hundred  thousand. 

By  August  all  the  copperas  had  gone,  and  sinoe  then 
the  lime  has  gradually  increased  up  to  eight  parts  per 
hundred  thousand,  and  the  nitrogen  as  nitrates  is 
gradually  diminishing.  The  filter  is  being  worked  at 
the  rate  of  half-a-million  gallons  per  acre  per  day. 

The  following  table  shows  -^e  alkalinity  as  lime  and 
carbonate  of  lime  in  the  limed  sewage,  farm  effluent, 
effluent  from  Plot  16  and  tOie  coal  filtrate  :  — 


Parts  per  100,000. 


CaO.      i    CaCO.,. 


rin  suspension 
lamed  Sewage  i 

(^ In  solution 


Farm  Effluent  - 
Effluent  from  Plot  16 
Effluent  from  Coal  Filter 


3 
10 


40 
30 
45 
32 
20 


The  diminishing  alkalinity  as  carbonate  of  lime  is  due  Appendix  K. 
to  the  formation  of  nitric  and  organic  acids  as  a  result         -^ — 
of  the  oxidation  of  the  organic  matter  in  tthe  sewage. 
The  figures  «rhow  the  highl;>'  oxidised  state  of  ((he  effluent 
from  the  coal  filter. 

Conclusions  :' — 

.  The  conclusions  w^hich  I  think  are  to  be  drawn  from 
these  experiments  are :  — 

i.  Thc^t  by  a  system  of  biological  filtration  com- 
bined with  some  moddfication  of  the  presemt  method 
of  precipitation,  a  perfectly  saitiififaotory  effluent  can 
be  obtained,  the  filters  being  worked  At  the  rate  of 
haflif-ar^million  gallons  per  acre  per  day. 

ii.  That  the  excessive  alkaldnity  of  the  sewage  is 
ha^rtmluH,  killing  the  otr^nismis  in  the  surfiace 
layers  of  the  soil,  and  thus  prevemtin^  the  effluent 
sitoring  up  oxygen  by  the  aid  of  nitrifying  and  other 
oxidizing  organisms. 

iii.  That  the  deposit  of  sludge  on  the  surface  of 
the  farm  is  harmful. 

Recommendations  :  — 

As  a  result  of  the  experience  obtained,  the  (jue^sibion 
should  be  put  to  Professor  DewAr  "whether  he  cannot 
advise  the  Conpopation  to  modify  the  method  of  pre* 
cLpitaition  without  risk  of  creaiting  an  aereal  nuisance. 
The  suggestions  I  would  make  are  :  — 

i.  That  *a  smaller  dose  of  lime  should  be  added^ 
and,  after  precipitation  -has  taken  place,  a  small 
dose  of  ferric  sulphate  or  such  other  salt  as  Pro- 
fessor Dewar  may  advise. 

ii.  That  rough  biological  filters  or  contact  beds  be* 
construoted  of  clinker  or  other  hard  miatearial,  in: 
such  positions  that  the  effluent  from  the  filtens  cam 
be  irrigated  over  the  land. 

These  filters  need  not  cost  anything  like  tlie  Mtme^ 
amount  as  the  experimental!  filter,  as  since  it  was 
designed,  various  arrangements  have  been  perfected*, 
for  miakin^  bacteria  beds  piractically  autoantatdc  iit 
their  working. 

iii.  That  the  system  tried  wifth  Plot  16  be  further 
exitended,  so  tthat  where  irrigation  is  adopted  it  is 
carried  ou*  as  on  Plot  16;  it  wouii,  however,  be 
better  if  the  seiwage  were  applied  for  much,  shorter 
l>eriods  than  twenty-four  hours. 

To  permit  of  this  system  'being  adopted  with  the 
present  area  of  land,  it  will  be  necessary  that  part  of 
the  farm  should  be  made  capable  of  purifying  the 
sewage  at  a  much  greater  rate.  For  this  purpose  it  is 
advisable  that  at  least  fifty  acres  should  be  properly 
laid  out  in  carefully  levelled  horizontel  beds  (of  about  a 
quarter  of  an  acre  in  extent)  of  ridges  and  furrows  eacli 
al>out  four  feet  wide,  to  be  used  as  intei^mittent  land 
filters ;  the  sewage  being  applied  in  a  similar  manner 
to  that  in  which  it  is  te  the  intermittent. land  filters  at 
Stratford-on-Avon.  Here  the  sewage  is  applied  for  half- 
an-hour  at  a  time,  the  land  tflien  has  a  rest  for  one  hour, 
the  sewage  only  being  appilaed  for  four  hours  out  of  the 
twenty- four,  and  after  fifve  days  the  portion  of  Iflie  filter 
used  has  a  rest  for  several  weeks.  Under  this  system 
four  or  five  times  the  quantity  of  sewage  can  be  purifiect 
on  a  given  area. 

On  such  a  large  scale  as  the  Burten  Farm  it  might  be 
said  there  would  be  difficulty  in  working  a  large  nunuber 
of  land  filters  with  sufficient  system,  but  by  means  ojf 
Mather  and  Platte'  automatic  sewage  distributors  or 
other  mechanical  appliances  the  proper  intermittent 
application  of  the  sewage  to  the  land  filters  can  be 
rendered  quite  automatic. 

In  miaking  these  recxvmanendations  for  the  corns Ider-ain^ix 
of  Professor  Dewar,  I  have  endeavoured  as  far  as  pos- 
sible to  suggest  nothing  which  can  be  regarded  now  as 
of  an  experimentel  nature,  or  anything  opposed  te  the 
present  method  of  treatment.  I  do  not,  therefore,  wish . 
it  to  be  understood  that  these  suggestions  are  the  l>ast 
word  which  can  be  said  upon  the  question  of  the  purifi- 
cation of  the  Burton  sewage.  It  would  be  remiss  on  my 
part  if  I  did  not  here  gratefully  acknowledge  the  great 
assistance  the  Sewage  Committee  of  the  Corporation  of 
Burton  have  given  me  in  watching  the  various  experi- 
ments, and  the  kind  help  I  have  received  from  Mr. 
Lynam  and  the  other  officials  of  the  Corporation  I  have 
been  brfuaht  in  contact  with. 

I  am,  my  Lord  and  Gentlemen, 

Your  obedient  Servant, 

Stpney  Bahwisil 

Derbv.  October  8th,  1900. 
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Appendix  9 


APPENDIX  No.  9. 


A.  Circular  Letter  to  Sanitary  Authorities  in  England  and  Wales  enquiring  whether  they  -had  conducted  any 

■  experiments  on  the  purification  of  sewage. 

B.  A  copy  of  each  form  mentioned  in  the  Circular  Letter. 

C.  A  selection  from  the  Returns  made  by  Authorities  on  the  forms  supplied. 


Appendix  9a  APPENDIX   No.   9a. 


Royal  Commission  on  Sewage  Disposal, 

39,  Victoria  Street,  S.W., 

December,  1900. 

Sir, 

I  am  directed  by  the  Royal  Commission  on  Sewage  Disposal  to  enquire  whether  the  Council  have 

conducted  any  experiments  as  to  the  ])uriiication  of  sewage  by  any  of  the  following  or  similar  methods  :— 

A.  Closed  Septic  Tank  and  Contact  Beds. 

B.  Open  Septic  Tank  and  Contact  Beds. 

c.  *Subsidence  Tanks  and  Contact  Beds  after  chemical  precipitation. 

D.  Subsidence  Tanks  and  Contact  Beds. 

E.  Contact  Beds. 

F.  Closed  Septic  Tanks  followed  by  continuous  filtration. 
(;.    Open  Septic  Tank  followed  by  continuous  filtration. 

H.    Chemical  precipitation,  subsidence  Tanks  and  continuous  filtration. 

K.    Subsidence  Tanks  followed  by  continuous  filtration. 

M.     Continuous  filtration. 

*  The  expression  "  subsidence  tanks  "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no  ''  septic  " 
action  is  produced. 

If  so,  I  ani  to  state  that  the  Commission  would  be  much  obliged  if  the  Council  would  kindly  furnish  them  with 
the  results  of  such  experiments. 

Forms  have  been  prepared  in  regard  to  each  of  the  above  mentioned  methods,  lettered  a,  b,  c,  dtc,  shewing  what 
results  the  Commission  are  anxious  to  see,  and  it  will  be  of  considerable  convenience  to  the  Commission  to  have  tho 
results  submitted  on  these  forms. 

On  learning  what  experiments  have  been  conducted,  1  shall  be  happy  to  furnish  you  with  suitable  forms. 

lam,  Sir, 
Your  obedient  Servant, 

F.  J.  WiLUs, 
[     .  Secretary, 
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Form  A. 


AppemlixOB 


EXPERIMENT    ON    THE    TREATMENT    OF    SEWAGE    IN    CLOSED    SEPTIC    TANK 

AND    CONTACT    BEDS. 


Name  of  aulhority  ------ 

Population  of  district  -  -  -  •  - 
Water  supply  per  head  of  the  i>opulation 
Estimated  or  measured  dry  weather  flow  of  sewr^re 

Ls  any  ti-ade  refuse  taken  into  the  sewers  ?       -        -        - 

If  so,  state  frcni  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse  : 

L<  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers? 

Utiioer  under  whom  the  exiMJriment  has  been  conducted 

Name  and  qualification  of  chemist  who  has  made  the 
analyses         -        -        -        -        -        - 

(1)  (a)  What  is  the  capacity  in  gallons  of  the  closed 

septic  tank  or  tanks  ? 

{b)  If  there  was  more  than  one  tank^  state  whether 
they  were  worked  in  series  or  m  parallel 

(2)  Were  any  observations  made  as  to  the  tilling  up  of 

the  septic  tanks  by  deposit  of  sludge  ?  - 

If  the  sludge  was  removed  from  the  septic  tanks, 
state  how,  often  this  was  done  and,  approxi- 
mately, what  quantity  of  sludge  was  removed  on 
each  occasion         -__-_-. 

(3)  (rt)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  coarse  beds 
when  filled  with  tne  filtering  material  ?  - 

(//)  What  was  the  depth  of  these  beds  ?     - 

(f)  WTiat  were  the  nature  and  size  of  the  filtering 
material  ? 

(4)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case  whether 
the  measurement  was  made  aiter  resting  or  not    - 

(.■>)  What  was  the  water-holding  capacity  of  the  coarse 
beds  at  end  of  experiment  ?  was  this  measurement 
made  after  resting,  and,  if  so,  AVhat  was  the  dura- 
tion of  the  resting  ? 

((>)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  ot  the  fine  beds 
when  filled  with  the  filtering  material  ?  - 

{b)  What  was  the  depth  of  these  beds  ?    - 

(r)  What  were  the  nature  and  size  of  the  filtering 
material  \        -----        - 

(7)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
cajiacity  oi  the  fine  beds,  stating  in  each  case 
whether  measurement  was  ipade  after  resting  or 
not 

(8)  (a)  What  was  the  water-holding  capacity  of  tine  beds 

at  end  of  experiment  1 

(6)  Was  this  measurement  made  after  resting,  and, 
if  80,  what  was  the  duration  of  the  restmg  ?  - 

v9)  State  method  of  working  of  contact  beds,  t.e.,  number 
of  fiUinffsper  day  of  twenty- four  hours,  and  periods 
of  (a)  filling,  {b)  standing  full,  (c)  emptying,  and  {e) 
resting  _---.-- 

(10)  State  by  what  method  the  tauK  liquor  wiis  distribu- 
ted on  the  beds      - , 
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Appcnciix  OB.  (11)  »\  hat  wa«  the  averiige  quantity  uf  sewage  in  gallons 
dealt  with  daily?   ---.-.- 

(1-2)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  stonn  ?------- 

If  so,  state  to  what  extent,  and  how  the  results  were 
aifected  by  such  increase       ----- 

« 

(13)  StAte  at  what  intervals  analyses  of  the  effluent 

were  made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  settle  before, 
being  analysed      ------- 

(14)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds 

(^)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken,  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 

when  sample  wius  taken 

(d)  the  avei  ige  of  the  estimations  made  of  the  solids 

in  suspension  in  the  tank  liquor  as  it  went 
on  to  the  first  bed  ------ 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  final  effluent.     Were 
these  putrescible  ? 

(15)  Give  a  typical  analysis  of  the  crude  sewage  to  which 

the  exi)eriment  relates  ------ 

(16)  Between  what  dates  was  tbe  experiment  conducted  i  \ 

If  there  were  any  periods  of  rest,  state  their  dura- 
tion        

(17)  Give  particulars  of  any  observations  which  have 

been  made  of  the  temperatures  of  the  contact 
beds  at  different  depths        w        -        .        -       . 

(18)  Was  any  nuisance   caused  by  the   experimental 

works?  - 

(19)  Is  the  experiment  still  proceeding?  -        -        -       , 

If   so,    may   the  Commission  inspect  the  works, 
should  they  deem  it  desirable  to  do  so  ? 

(20)  Give    particulars   of    any   other   observations   of 

importance  which  were  recorded  -        -        -        - 

(21)  What  inferences  have  been  drawn  from  the  experi- 

ment?  -        - 


(22)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

Xa)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers 

(6)  what  would  be  the  estimated  annual  cost  per 

hetid  of  imrifying  the  sewage  by  this  system 

-excluding  the  annual  repayment  of  any 

loan        -------- 


Xote  — It  is  re(iuested  tliat  all  analyses  may  be  given  in  parts  per  100,000,  and  that  the  various  com]X)unds  of 
itrogen  may  be  stated  in  terms  of  nitrogen  thus  : — 


Ammoniacal  nitrogen  ; 
iVIbimiinoid  nitrogen  ; 
Nitrous  nitrogen : 
Nitric  nitrogen ; 
Total  organic  nitrogen ; 


Signature  of  officer  under  whose  direction  the 
experiment  was  conducted. 
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Form  B. 


Appendix  YB, 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTIC  TANK  AND 

CONTACT  BEDS. 


Name  of  authority 

Population  of  district      ------- 

Water  supply  per  head  of  the  population 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ?      -        -        - 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  i>ercentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse  - 

h  the  stomi.  soil  or  surface  water,  whoUy  or  partially, 
excluded  from  the  ordinary  sewers  f     -        -       - 

(Hficer  under  whom  the  experiment  has  been  conducted  - 

Name  and  qualification  of  chemist  who  ha.s  made  the 
analyses 


.gallons  per  day 


.gallons  per  day. 


(1)  (a)  What  is  the  capacity  in  gallons  of  the  ofjen 
septic  tank  or  tanks  ? 

(/>)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  in  parallel 

{i)  Were  a^ny  observations  made  as  to  the  filling  up  of 
the  septic  tanks  by  deposit  of  sludge  ? 

If  tha  sludge  was  removed  from  the  septic  tanks, 
state  how  often  this  was  done  and,  approximately, 
what  quantity  of  sludge  was  removed  on  each 
occasion        -------- 

(3)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  coarse  beds 
when  filled  with  tne  filtering  material  i  - 

(b)  What  was  the  depth  of  these  beds  ?    - 

(r)  Wliat  were  the  nature  and  size  of  the  filtering 
material  ?------- 

<4)  Give  particulars  of  measurements  made  from  time  to 
time  durine  the  experiment  of  the  water-holding 
capacity  o7  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not    -  -  

(5)  What  was  the  water-holding  capacity  of  the  coarse 
beds  at  end  of  experiment  t  was  this  measurement 
made  after  resting,  and,  if  so,  what  was  the  dura- 
tion of  the  resting  ? 

(H)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ?  - 

(6)  What  was  the  depth  of  these  beds  ?    - 

(e)  What  were  the  nature  and  size  of  the  filtering 
material?       ---...- 

(7)  (live  particulars  of  measurementn  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  of  the  fine  beds,  stating  in  each  case 
whether  measurement  was  made  after  resting  or 
not        --.-----. 

(H)  (a)  What  was  the  water-holding  capadtgr  of  fine  beds 
at  end  of  experiment  ] 

(6)  Was  this  measurement  made  after  resting,  and 
if  so  what  was  the  duration  of  the  resting  7    - 

(9)  State  method  of  workinff  of  contact  bedi^  t.^., 
number  of  fillings  per  day  of  twen^-four  hours, 
and  periods  of  (a)  filling,  (b)  standing  fnU,  (r) 
emntying,  and  {e)  resting      ----- 
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19-  (10)  State  by  what  method  the  tank  liquor  was  dis- 
tributed on  the  beds     --.-.- 

(11)  What   was   the   aven^    quantity   of   sewage  in 

gaUons  dealt  with 'iUujy  ?      .        .        .        .        . 

(12)  Was  the  quantity  of  sewage  dealt  with  increased 

in  time  of  storm  f 
If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase 

(13)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  settle  before 
being  analysed      >..... 

(14)  Give  (a)  the  average -of  ^e  analyses  of  the  final 

effluent  from  the  beds 

(b)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken,  and 

.     (c)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken 

(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  first  bed 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  final  effluent.     Were 
these  putrescible  I 

(15)  Qive  a  typical  analysis  of  the  crude  sewage  to 

which  the  experiment  relates        -        -        .        . 

(16)  Between  what  dates  was  the  experiment  conducted  ? 
If   there   were    any  periods  of    rest,    state    their 

duration 

(17)  Qive  particulars  of  any  observations  which  have 

been  made  of  "the  'temi)erature8  of  the  contact 
beds  at  different  depths 

(18)  Was  any  nuisance    caused    by   the    experimental 

works    --_.- 

(19)  la  the  experiment  still  proceeding  ? 

If  so,  mav  the   Commission    inspect    the    works, 
should  tn^  deem  it  dpwrahle  to  do  so  - 

(90)  Qive    particulars   of    any   other   observations   of 
importance  which  were  recorded  -        -        -        . 

(21)  What  inferences  have  been  drawn  from  the  ex- 
periment?      


(22)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole 
of  tne  sewage- of -the-district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 

head  of  constructinff  the  works  of  disposal- 
excluding  the  cost  of  land  and  cost  of  sewers 

(b)  what  would  be  the  estimated  annual  cost  per 

head  of  purifying  the  sewage  by  this  svstem 
— excludmff  the  annual  repayment  of   any 


loan 


I . 


.in  . 

'.  , 

.1 


_     Note.— It  is  requested  that  all  analyses  may  be  given  in  parts  per  100,000,  and  that  the  various  comp9und8  of 
nitrogen  may  ^  fctatedln  "terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen  ; 

Albuminoid  nitrogen  ; 

Nitrous  nitrogen  ;  ' 

Nitric  nitrogen ; 

Total  organic  nitrogen. 


•iSignatare  of  officer  under  whose  direction 
the  experiment  was  conducted. 
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Form  C. 


AppendixYBL 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  SUBSIDENCE  TANKS  AND 

CONTACT  BEDS  AFTER  CHEMICAL  PRECIPITATION. 


Name  of  authority 

Popalatioii  of  district 

Water  supply  per  head  of  the  population 
Estimated  or  measured  dry  weather  flow  of  sewage  - 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  pjercentage  of  the  total  dry 
weather  How  oi  sewage  is  made  up  of  trade  refuse 

Is  the  8torm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  7      -        -        - 

Officer  under  whom  the  experiment  has  been  conducted 

Name  and  qualification  of  chemist  who  has  made  the 
analyses         .-.-..-. 

(1)  What  was  the  nature  of  the  chemical  or  chemicals 
used? 

(i)  What  was  the  normal  proportion  of  chemical  or 
chemicals  (in  grains  per  gallon)  used  ?  - 

(3)  State  whether    the    chemicals  were    increased    or 

decreased  according  to  the  nature  and  ^volume  of 
the  sewape  treated,  and  give  particulars  of  any 
.such  variations 

(4)  What  is  the  capacity  in  gallons  of  the  subsidence 

tanks? 

(5)  Stiite  what  quantity  of  sludge  was  produced  weeklv 

in  the  subsidence  tanks,  and  at  what  intervals 
the  sludge  was  removed 

(6)  Stite  whether  the  flow  of  sewage   through  the  sub- 

sidence tanks  was  continuous  or  intermittent 

(7)  (a)  What     was     the     water-holding    capacity     at 

commencement  of  experiment  of  the  coarse 
beds  when  filled  with  the  filtering  material  ? 

(/>)  What  was  the  depth  of  these  beds  ?    - 

(r)  What  were  the  nature  and  size  of  the  filtering 
material  ?  

(H)  (jlive  itfirticulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
canacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not 

9)  What  was  the  water-holding  cajiacity  of  the  coarse 
b^s  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting     -        -        -        - 

(10)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ?  - 

{(f)  Wliat  was  the  depth  of  these  beds  '    -        -     '  - 

(r)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

(11)  (a)  Give  particulars  of  measurements  made  from 

time  to  time  during  the  experiment  of  the 
water-holding  capacity  of  the  fine  beds,  stating 
in  each  case  whether  measurement  was  made 
after  resting  or  not 

(fj)  What  was  the  water-holding  ca{)acity  of  fine  beds 
at  end  of  experxHient  ? 
If  the  measurement  was  made  after  reating, 
pleivse  give  the  duration  of  the  resting  - 
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A|ipeiidlx  9B.  ^12)  State  method  of  working  of  contact  bedn,  Le^  numljer 

of  fUlin^ jier dav of  twenty-foiir  houiis  and  |jerio<l*i 
of  (a)  filing,  (6)  standing  full,  (c)  emptying,  and 
(e)  resting 

(13;  State  by  what  method  the  settled  sewage  wati  dis- 
tributed on  the  beds 


(14)  What  wa«  the  average  quantity  oi  sewage  in  gallons 
dealt  with  daOy  ? 

(16)  Wan  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  7 

If  sa  state  to  what  extent,  and  how  the  4  esultH  were 
affected  by  Kuch  increase 

(16)  State  at  what  intervals  analyses  of  the  eifluent  were 

made    and    whether    the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  standing 

before  being  anaiy^d 

I 

(17)  Give  (a)  the  average  of  the  analyses  of  the  final   ♦ 

effluent  from  the  beds | 

(b)  the  best  analysis  of  the  final  effluent  and  date 

when  sample  was  taken,  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 


\  worst  anajysiK  oi  tne  ni 
when  sample  was  taken 


(d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  settled  sewage  as  it  went 
on  to  the  coarse  bed 

{e)  the  average  of  the  estimations  made  of  the  wolids 
in  suspension  in  the  final  effluent.  Were  these 
putrescible? 

(18)  Give  a  typical  analysis  of  the  crude  sewage  to  which 

the  ex])eriraent  relates 

(19)  Between  what  dates  was  the  experiment  conducted  ? 
If  there  were  any  periods  of  rest,  state  their  duration 

(20)  Give  particulars  of  any  observations  which  may  have 

been  made  of  the  temperatures  of  the  contact  beds 
at  different  depths- 

(21)  Was  any  nuisance   caused    by   the    experimental 

works? 

(22)  Is  the  experiment  still  proceeding  ? 
If  so,  may  the  Commission  inspect  the  works,  should 

they  deem  it  desirable  to  do  so  ?    - 

(28)  Give  jjarticulars  of  any  other  observations  of  im- 
portance which  were  recorded       -        -        -        . 

(24)  What  inferences  have  been   drawn    from   the   ex- 
periment?       

(26)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  ot^  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  i)er 
head  of  constructing  the  works  of  disposal  - 
excluding  the  cost  of  land  and  cost  of  sewers 

(6)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system 
—excluding  the  annual  repayment  of  any  loan 

I^oU  1.— It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
mtrocren  may  be  stated  in  terms  of  nitrogen,  tlius  :— 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen : 
Nitrous  nitrogen ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 

NoU  2.— The  expression  "Subsidence  tanks"  s  intended  to  denote  tanks  which  are  used  so  that  little  or  n 
•*  Sentic  ■  actton  is  produced. 


Signature  of  officer  under  whose  direction  the 
experiment  was  conducted. 
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Appendix  9B. 


Form  D. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  SUBSIDENCE  TANKS  AND 

CONTACT  BEDS. 


Name  of  authority 


Population  of  district      .        .        -  -        -        - 

Water  supply  per  head  of  the  ix>pulation  -      -        -        - 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processses  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  whoUv  or  partially, 
excluded  from  the  ordinary  sewers  f     -        -        - 

Officer  under  whom  the  experiment  has  been  conducted 

Name  and  qualification  of  chemist  who  has  made  the 
analyses  .----.. 


(1)  What  is  the  capacity  in  gallons  of  the  subsidence 

tanks?  -        -  -.-.-. 

(2)  State  what  quantity  of  sludge  was  produced  weekly 

in  the  suoaideace  tanks,  and  at  what  intervals  the 
sludge  was  removed 

(3)  State  whether  the  flow  of  sewage  through  the  subsi- 
dence tanks  was  continuous  or  intermittent  - 

(4)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  coarse  beds 
when  filled  with  tne  filtering  material  ?  * 

(6)  What  was  the  depth  of  these  beds  ?     •        -        - 

(q)  What  were  the  nature  and  size  of  the  filtering 
material  i       - 

(6)  Give  particulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  ot  coarse  beds,  stating  in  each  case 
wheiher  the  mea^^urement  was  made  after  resting 
or  not -- 

(6)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  duration  of  the  resting  -        -        .        -        - 

(7)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  1  - 

(b)  What  was  the  depth  of  these  beds  ?     -        -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 

material? 

(8)  (a)  Give  particulars  of   measurements  made  from 

time  to  time  during  the  experiment  of  the 
water-holding  capacity  of  the  fine  beds, 
stating  in  each  case  whether  measurement 
was  made  after  resting  or  not        .        .        - 

(h)  What  was  the  water-holding  capacity  of  fine  beds 
at  end  of  experiment  ? 
If  the  measurement  was  made  after  resting, 
please  give  the  duration  of  the  resting    - 

(9)  State  methrid  of  workinjBJof  contact  beds,  ue.  number 

of  filling-i  per  dty  of  twenty-four  hours,  and 
periods  of  (a)  filhng,  (6)  standing  full,  (c)  emptying, 
and  (e)  renting       -        .        -        -        .         -        - 
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Appeudix9B.  (10)  State  by  what    method    the  settled  sewage  was 

distributed  on  the  beds         .        .        _        .        . 

(11)  What  was  the  average  quantity  of  sewage  in  gallons, 
dealt  with  daily  ?  -        -        -        -        - 

(12)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  ? 

If  so,  state  to  what  extent,  aiid  hc»w  the  results  were 
aflfected  by  siioh  increase       -        -        -        -        - 

(13)  State  at  what  intervals  analyses  of  the  effluent  were 
made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  standing 
before  being  analy.sed    ----'-- 

(14)  Give  (a)  the  average  of  the  analyses  of  the  final 
efiluent  from  the  beds 

(b)  the  best  analysis  of  the  final  efiluent  and  date 
when  sample  was  taken,  and 

(c)  the  worst  analy.^i;*  of  the  final  effluent  and  date 
when  sample  was  taken  ----- 

((£)  the  average  of  the  estimations  made  of  the 
solids  in  sus{jension  in  the  settled  sew^age  as 
it  went  on  to  the  coarse  bed  -        -        - 

(e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were 
these  putrescible? 

(15)  Give  a  typical  analysis  of  the  cnide  sewage  to  whidi 
the  experiment  relates  ------ 

(16)  Between  what  dates  was  the  experiment  conducted  ? 
If  there  were  any  periods  of  rest  state  their  duration 

(17)  Give  particulai.s  of  any  observations  which  may 
have  been  made  of  the  tempemtures  of  the  contact 
beds  at  different  depths         -        -        -        -        - 

(18)  Was  any  nuisance  caused  by  the  experimental  works? 

(19)  Is  the  experiment  still  proceeding:? 

If  so,  may  the  Commission  insi)ect  the  works,  should 
they  deem  it  desirable  to  do  so  ?   - 

(20)  Give  particulars  of  any  o*:her  observations  of  impor- 
tance which  were  recorded    -        -        -        -        . 

(*21)  What  inference^!  have  been  drawn  from  the  experi- 
ment?  -        -  

(22)  If  it  is  considered  that  it  would  ])e  inacticable  to 
adopt  this  system  for  the  disjx)sal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  bp  the  estimated  capital  cost  iter 
head  of  constructing  the  svorks  or  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers- 

(6)  what  would  l>e  the  e^stimated  annnd  cost  per 
bead  of  purif  ving  the  sewage  by  this  system — 
excluding  the  annual  re]>ayment  of  any  loan  - 

Xote  1.— It  is  rt>4uested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen ; 
Albununoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 

^n ^0^  2.  — The  expre.vsion  "  Subsidence  tanks  "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 

"  Septic  "  action  is  prodiioed. 


Signature  of  officer  under  whose  direction  the 
exi)eriment  was  conducted. 
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Apf '^ndix  9B» 


FormE. 


EXPERIMENT  ON  THE  TREATMENT  OF  CRUDE  SEWAd^E  IN  CONTACT  BEDS. 


Name  of  authority  - 
Population  of  district 


Water  supply  per  head  of  the  population 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  expeiiment  has  been  conducted 
Name  and  qualification  of  chemist  who  has  made  the 


(l )  (a)  What  was  the  water>holdin£  capacity  at  commence- 
ment of  experiment  of  the  coarse  beds  when 
filled  with  the  filtering  material  ?    - 

(6)  What  was  the  depth  of  these  beds  ?    -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 
material!  -  ' 

(2)  Give  particulars  of  measurements  made  from  time  to 

time  duriujy;  the  experiment  of  the  water- holding 
capacity  oi  coarse  beds,  stating  in  each  case  whether 
the  measurement  was  made  after  resting  or  not    - 

(3)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting    -        -        .        - 

(4)  (a)  What     was     the     water-holding     capacity     at 

commencement  of  experiment  of  the  fine 
beds  when  filled  with  the  filtering  material  ]  - 

(6)  What  was  the  depth  of  these  beds  ]     •        -        ' 

(c)  What  were  the  nature  and  size  of  the  filtering 
material? 

(5)  (a)  Give  particulars  of  measurements  made  from  time 

to  time  during  the  experiment  of  the  water- 
holding  capacity  of  the  fine  beds,  stating  in 
each  case  whether  measurement  was  made 
after  resting  or  not        -        -        -        .         . 

(h)  What  was  the  water-holding  capacity  of  fine  beds 
at  end  of  experiment  7  If  the  measurement 
was  made  after  resting,  please  give  the  duration 
of  the  resting  ..... 

(6)  State  method  of  working  of  contact  beds,  t.€.,  number 

of  fillings  per  day  of  twenty-four  hours,  and  periods 
of  (a)  fiUing,  (^)  standing  fuQ,  (c)  emptying,  and 
(«)  resting      .--.---- 

(7)  State  by  what  method  the  sewage  was  distributed  on 

the  beds -       - 

(8)  What  was  the  average  quantity  of  sewage  in  gallons 

dctfdt  with  daily  ? 

(9)  Was  the  Quantity  of  sewage  dealt  with  increased  in 

time  ot  storm  1 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  nnch  increase 


..I'. 


« •     • 


.• .  •  1    • 


I         'f*'      •!••••        •'•*•»• 


■  •        ■ 
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Appendix  OB.  (10)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  standing 
before  being  analyped    • 

(U)  Give  (a)  the  averafi^e  of  the  analyses  of  the  final 
effluent  from  the  beds 

(b)  the  best  analysis  of  the  final  effluent  and  date 

when  sample  was  taken,  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 

when  sample  was  taken 

(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  sewage  as  it  went  on  to 
the  coarse  bed 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  final    effluent.     Were 
these  putrescible? 

(12)  Give  a  typical  analysis  of  the  crude  .sewage  to  which 

the  experiment  relates 

(13)  Between  what  dates  was  the  experiment  conducted? 
If  there  were  any  i)eriods  of  rest,  state  their  duration 

(14)  Give  particulars  of  any  observations  which  may 

have  been  made  of  the  temiiei-atures  of  the  cx)ntact 
beds  at  different  depths 

(15)  Was  any  nuisance  caused  by  the  experimental  works  ? 

(16)  Is  the  experiment  still  proceeding? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desit able  to  do  so?   -        -        -        . 

(17)  Give  particulars  of  any  other  observations  of  import- 

ance which  were  recorded 

(18)  What  inferences  have  been  drawn  from  the  experi 

ment? 

■ 

(19)  If  it  is  considered  that  it  would  be  practicable  to 

adopt  this  system  f <  r  t  he  dispoi^al  of  the  whole  of 
the  sewage  of  the  district,  please  state  - 

(a)  what  would  be  the  estimated  capital  cost  per 

head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cast  of  sewers  - 

(b)  what  would  be  the  estimated  annual  cost  per 

head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repayment  of  any  loan  - 


yote,— It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  mat  the  various  compounds  of 
nitrogen  may  be  stated  in  tenns  of^nitrogen,  thus  :  - 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 


Signature  of  officer  luider  whone  direction  the 
experiment  was  conducted. 
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Appendix;,fB^ 


Form  F. 


EXPERIMENT   ON   THE   TREATMENT   OF   SEWAGE   IN   CLOSED   SEPTIC   TANK 

FOLLOWED  BY  CONTINUOUS  FILTRATION. 


Name  of  aathority 

Population  of  district      ...---. 
Water  supply  per  head  of  the  population       ... 

■ 

Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  1 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  ot  sewage  is  made  up  of  trade  refuse  - 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  •    - 

Officer  under  whom  the  experiment  has  been  conducted  - 

Name  and  qualification  of  chemist  who  has  made  the 
analyses 

(1)  (a)  What  is  the  capacity  in  gaUons  of   the  closed 

septic  tank  or  tanks  ?«..-- 

(6)  If  there  was  more  than  one  tank  state  whether 
they  were  worked  in  series  or  in  parallel 

(2)  Were  any  observations  made  as  to  the  filling  up  of 

the  septic  tanks  by  deposit  of  sludge  ?  - 

If  the  sludge  was  removed  from  the  septic  tanks, 
state  how  often  this  was  done  and,  approximately, 
what  quantity  of  sludge  was  removed  on  each 
occasion 

(3)  (a)  What  are  the  form,  the  area  and  depth  of  the 

filters  ? 

(5)  State  the  nature  and  size  of  the  filtering  material  - 
(c)  Were  the  sides  of  the  filters  open  or  closed  ? 

(4)  What  was  the  rate  of  filtration  in  gallons  per  square 

yai'd  par  24  hours  ] 

State  whether  the  rate  of  filtration  was  reduced 
during  the  experiment  in  consequence  of  the 
choking  of  the  filters,  and,  if  so,  to  what  extent  - 

(5)  What  wa«i  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ] 

(6)  Was  the  Quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase 

(7)  State  by  what  method  the  tank  liquor  was  distributed 

on  the  filters 

(8)  State  at  what  intervals  analyses  of  the  effluent  were 

made,  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  stand- 
ing, before  being  analysed 

(9)  Give  (a)  the  average  of   the  analyses  of  the  final 

effluent  from  the  filters 

(6)  the  best  analysis  and  date  when  sample  was 

taken,  and 

(c)  the  worst  analyses  and  date  when  sample  was 

taken      

(d)  the  average  of  the  estimations  made  of  the  solids 
'   in  suspension  in  the  tank  liquor  as  it  went  on 

to  the  filters 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  final  effluent    Were  these 
solids  putrescible  'i 

1213. 


gallons  per  day. 


jgallons  per  day. 


Tt 
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10)  Give  a  typical  analysis  of  the  crude  sewage  to 

which  the  experiment  relates        -       -        -        - 

11)  Between  what  dates  was  the  experiment  conducted  ? 

If   there   were   any  periods  of   rest,    state   their 
duration 

12)  Give  particulars  of  any  observations  which  have 

been  made  of  the  temperatui'es  of  the  filters  at 
different  depths 

13)  Was  any  nuisance    caused    by  the   experimental 

works  ? - 

14)  Is  the  experiment  still  proceeding? 

If  so,  mav  the  Commission    inspect   the    works, 
should  they  deem  it  desirable  to  do  so  ? 

15)  Give   particulars    of   any   other   observations    of 

importance  which  have  been  recorded  -       -        - 

16)  What  inferences  have  been  drawn  from  the  ex- 

periment?    -------. 


I 


17)  If  it  is  considered  that  it  would  be  practicable  to  i 
adopt  this  system  for  the  disposal  of  the  whole  , 
of  tne  sewage  of  the  district,  please  state — 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal, 
excluding  the  cost  of  land  and  cost  of  sewers 

(6)  what  would  be  the  estimated  annual  cost  per  ; 
head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan  - 


Note.— li  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  com{)ound8  of 
nitrogen  may  be  given  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 


Signature  of  Officer  under  whose  direction  the 
experiment  was  conducted. 


J 
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Appendiie^B. 


Form  G. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTIC  TANK  FOLLOWED 

BY  CONTINUOUS  FILTRATION. 


Name  of  authority 


Population  of  district 


Water  supply  jyer  head  of  the  population 

Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percental  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade 
refuse    --------- 

Ls  the  storm,  soil  or  surface  water,  wholly  or  partially 
excluded  from  the  ordinary  sewers 

Officer  under  whom  the  experiment  has  been  conducted 

Name  and  (lualiflcation  of  chemist  who  has  made  the 
analyses 


gallons  per  day. 


gallons  per  day. 


(1)  (a)  What  is  the  capacity  in  gallons  of  the  open 

septic  tank  or  tanKs  ] 

(b)  If  there  was  more  than  one  tank  sUtc  whether 

they  were  worked  in  series  or  in  parallel 

(2)  Were  any  observations  made  as  to  the  filling  up  of 

the  septic  tanks  by  deposit  of  sludge  ?     -        -        - 

If  the  sludge  was  removed  from  the  septic  tanks, 
state  how  often  this  was  done  and,  approximately, 
what  quantity  of  sludge  was  removed  on  each 
occasion         -------- 

(3)  (a)  What  are  the  form,  the  area  and  depth  of  the 

filters'? 7        - 

(h)  State  the  nature  and  size  of  the  filtering  material 

(c)  Were  the  sides  of  the  filters  open  or  closed  ?  '     - 

(4)  What    was  the  rate  of  filtration    in    gallons    per 

square  yard  per  24  hours  ? 

State  whether  the  rate  of  filtration  was  reduced 
during  the  experiment  in  consequence  of  the 
choking  of  the  filters,  and,  if  so,  to  what  extent    - 

(jj)  What  was  the  average  quantity  of  sewage  in  gallons 
dealt  with  daily  ? 

(6)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results 
were  affected  by  such  increase 

(7)  State  by  what  method  the  tank  liijuor  was  dis- 

tributed on  the  filters   - 

(B)  State  at  what  intervals  analyses  of  the  effluent  were 
made,  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by 
standing,  before  oemg  analysed    -        -        -       *. 
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BOTAX  COMMISSION  ON  SEWAGE  DISPOSAL: 


Appendixes,  (9)  Qive  (a)  the  average  of  the  analyses  of  the  final 
- — '• '  effluent  from  the  filters 

(6)  the  best  analysis  and  date  when  sample  was 
taken,  and 

(c)  the  worst  analysis  and  date  when  sample  was 
taken      -------- 

(cO  the  avera^  of  the  estimations  made  of  the 
solids  in  suspension  in  the  tank  liquor  as  it 
went  on  to  the  filters      -       -       -       -        - 

(e)  the  ayerag;e  of  the  estimations  made  of  the 
solids  in  suspension  in  the  final  effluent. 
Were  these  solids  putrescible  ?     -        -        - 

(10)  Give  atypical  analysis  of  the  crude  sewage  to  which 

the  experiment  relates 

(11)  Between  what  dates  was  the  experiment  conducted  1 
If  there  were  any  periods  of  rest,  state  their  dura- 
tion        

(12)  Give  particulars  of  any  observations  which  have 

been  made  of  the  temperatures  of  the  filters  at 
different  depths 

(13)  Was  any  nuisance  caused    by  the   experimental 

works  i 

(14)  Is  the  experiment  still  proceeding  ? 

If  80,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable'to  do  so  ?   - 


(15)  Give  particulars  of  any  other  observations  of  impor-   I 

tance  which  have  been  recorded  -        -        -  ! 

(16)  What  inferences  have  been  drnwn  from  the  experi-  I 

ment? 

(17)  If  it  is  considered  that  it  would  be  practicable  to 

adopt  this  system  for  the  disposal  of  the  whole  of  i 
the  sewage  of  the  district,  please  state — 

{a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal,   ' 
excluding  the  cost  of  land  and  cost  of  sewers     ' 

(b)  what  would  be  the  estimated  annual  cost  i)er  ' 
head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan  - 


//'ote,—lt  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  ooinpoiuids  of 
nitrogen  may  be  given  in  terms  of  nitrogen,  thus  : — 

,^4;)(imoniacal  nitrogen ; 
Albuminoid  niliogen  ; 
Nitrous  nitrogen ; 
Nitric  nitrogen; 
Total  organic  nitrogen. 


Signature  of  Officer  under  whose  direction  the 
experiment  was  conducted. 
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Appendix  9B, 


FormH. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  BY  CHEMICAL  PRECIPITATION, 

SUBSIDENCE  TANKS,  AND  CONTINUOUS  FILTRATION. 


Name  of  authority  - 
Population  of  district 


Water  supply  per  head  of  the  population        .        .       - 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived,  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  oi  sewage  is  made  up  of  trade  refuse 

I3  the  storm  Y  soil  or  surface  water,  wholly  or  i)artially, 
excluded  from  the  ordinary  sewers  1      -        -        - 

Officer  under  whom  the  experiment  has  been  conducted 

Name  and  qualification  of  chemist  who  has  made  the 
analyses 


^llons  per  day. 


.gallons  per  day. 


<1)  What  Was  the  nature  of  the  chemical  or  chemicals 

used?  ' 

I 

(2)  What  was  the  normal  proportion  of  chemical  or  of 

chemicals  (in  grains  per  gallon)  used  ?  -        -        -  | 

<3)  State    whether   the   chemicals    were    increased   or  , 

decreased  according  to  the  nature  and  volume  of  t 

the  sewage  treatec^  and  give  particulars  of  any  ' 

such  variations 


(4)  What  is  the  capacity  in  galhms  of  the  subsidence 
tanks? 


(•'))  State  what  quantity  of  sludge  was  produced  weekly  , 
in  the  subsidence  tanks,  and  at  what  intervals  the  i 
sludge  was  removed j 


(6)  State   whether   the   flow   of   sewage    through  the 
subsidence  tanks  was  continuous  or  intermittent 


(7)  {a)  What  are  the  form,  the  area  and  depth  of  the 
filters? 

(6)  State  the  nature  and  size  of  the  filtering  material 

(r)  Were  the  sides  of  the  filters  open  or  closed  ? 

{^)  What  was  the  rate  of  filtr$ition  in  gallons  per  square 
yard  per  24  hours  ? 

State  whether  the  rate  of  filtration  was  reduced 
during  the  experiment  in  consequence  of  the 
choking  of  the  niters,  and,  if  so,  to  what  extent  ?  - 

(0)  What  was  the  average  quantity  of  sewage  in  gallons 
dealt  with  daily  ? 

(10)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase 


(U)  State  by  what  method  the  tank  licjuor  was  distribu- 
ted itn  the  filters   ------- 
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ROYAL  COMMISSION   ON   SEWAGE   DISPOSAL 


Appendix  9B  (12)  State  at  what  intervals  analyses  of  the  effluent  were 
—  made,  and  whether   the  samples   were   filtered 

through  filter  paper  or  allowed  to  clear  by  standing, 
before  being  analysed 

(13)  Give  (a)  the  average  of  the  analjrses  of  the  final 

effluent  from  the  filters 

(b)  the  best  analysis  and  date  when  sample  was 

taken,  and 

(c)  the  worst  analysis  and  date  when  sample  was 

taken 

(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  filters 

(f)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were  these 
solids  putrescible  ? 

(14)  Give  a  typical  analysis  of  the  crude  sewage  to  which 

the  experiment  relates  -        -        - 

(15)  Between  what  dates  was  the  experiment  conducted  ? 
If  there  were  any  periods  of  rest,  state  their  duration 

(16)  Give  particulars  of  any  observations  which  have  been 
maae  of  the  temperatures  of  the  filters  at  different 


depths 


(17)  Was  any  nuisance  caused  by  the  experimental  works  1 

(18)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ?    - 

(19)  Give  particulars  of  anv  other  observations  of  im- 

portance which  have  been  recorded        _        -        . 

(20)  What  inferences  have  been  drawn  from  the  experi- 

ment?   -        - 

(21)  If  it  is  considered  that  it  would  be  practicable  to 

adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state — 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal, 
excluding  the  cost  of  land  and  cost  of  sewers  - 

{b)  what  would  be  the  estimated  annual  cost  pei; 
head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan  - 


^ote  1. — It  is  reciuested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
trogen  may  be  given  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen  ; 
Nitrous  nitrogen  ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 

Note  2. — The  expression  "Subsidence  tanks"  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
Septic  "  action  is  produced. 


Signature  of  officer  under  whose,  direction  the 
experi    ent  was  conducted. 
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'Appendix  9R 


FormK. 


EXPERIMENT   ON   THE   TREATMENT   OF   SEWAGE  IN   SUBSIDENCE   TANKS 

FOLLOWED   BY   CONTINUOUS   FILTRATION. 


Name  of  authority 


Population  of  district 


Water  supply  per  head  of  the  population 
Estimated  or  measured  dry  weather  flow  of  sewage 


^gallonB  per  day. 
gallons  per    ay 


Is  any  traile  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade 
refuse -        - 


Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ]       -        -        - 

Officer  under  whom  the  experiment  has  l)een  conducted 


Name  and  qualiflcation  of  chemist  who  has  made  the 
analyses - 


(1)  What  is  the  capacity  in  gallons  of  the  subsidence 
tanks]  -        -        -        - 


(2)  State  'what  (quantity  of  sludge  was  jiroduced  weekly 
in  tlie  subsidence  tanks,  and  at  what  intervals  the 
sludge  was  removed 


(3)  State  whether  the  flow  of  sewage  through  the  subsi- 
dence tanks  was  continuous  or  intermittent  - 


(4)  (a)  What  are  the  form,  the  area  and  depth  of  the 
filters? 

(6)  State  the  nature  and  size  of  the  filtering  material 

•  ^ 

(c)  Were  the  sides  of  the  filters  oi)en  or  closed  ? 


(5)  What  was  the  rate  of  filtration  in  gallons  per  square 
yard  per  24  hours  1 

State  whether  the  rate  of  filtration  was  reduced 
during  the  experiment  in  consequence  of  the 
choking  of  the  niters,  and,  if  so,  to  what  extent    - 


(6)  What  was  the  average  quantity  of  sewage  in  gallons 
dealt  with  daily  ? 


(7)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase       -        -       - 


(8)  State  by  what  method  the  tank  liquor  was  distributed   i 
on  the  filters  ? 


(9)  State  at  what  intervals  analyses  of  the  effluent  were 
made,  and  whether  the  samples  were  filtered 
throi^B^h  filter  [laper  or  allowed  tK>  clear  by  standing, 
before  being  analysed   •••--. 
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ROTAL  COMMISSION    ON  SEWAGE   DISPOSAL: 


Appendix  0B»  (10)  Give  (a)  the  average  of  the  analyses  of  the  final 
effluent  from  the  niters 

(b)  the  best  analysis  and  date  when  sample   was 

taken,  and  .  ' 

(c)  the  worst  analysis  and  date  whea  sample  was  i 

taken     ..-.---.' 

I 

{d^  the  average  of  the  estimations  made  of  the  solids  , 
in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  filters  ------- 

(e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were  these 
solids  putrescible  1 

(11)  Give  a  typical  analysis  of  the  crude  sewage  to  which 

the  experiment  rehsktes 

(12)  Between    vhat   dates  was   the    experiment   con- 

ducted ? 

If   there   were   any   periods   of  rest,    state  their 
duration -- 

(13)  Give  particulars  of  any  observations  which  have 

been  made  of  the  temperatures  of_the  filters  at 
difftrent  depths     ' '      -        -        -   "    - 

(14)  Was  any    nuisance  caused   by  the   experimental 

works?  -------- 

(15)  Is  the  experiment  still  proceeding? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  If   - 

(16)  Give   particulars    of    any    other    observations    of 

importance  which  have  been  recorded  -        -        - 

(17)  What  inferences  have  been  drawn  from  the  experi- 

ment?   -        .        -  I 

(18)  If  it  is  considered  that  it  would  be  practicable  to  , 

adopt  this  system  for  the  disposal  of  the  whole  of  | 
the  sewage  of  the  district,  please  state        -        -     ; 

{a)  what  would  be  the  estimated  capital  cost  per 

head  of  constructing  the  works  of  disposal,  | 

excluding   the    cost   of   land   and   cost   of  , 

sewers     ----..--  , 

(6)  what  would  be  the  estimated  annual  cost  per  i 
head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan  - 


Note  l.—It  is  requested  that  all  analyses  may  be  stated  in  jmrts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  given  in  terms  of  nitrogen,  thus : — 

Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen  ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 

Note  2.— The  expression  "Subsidence  tanks"  is  [intended  to  denote  tanks  which  are  used  so  that  little  or  no 
*'  Septic  "  action  is  produced. 


Signature  of  officer  under  whose  direction^the 
experiment  was  conducted. 
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Form  M. 


EXPERIMENT  ON  THE  TREATMENT  OF  (mUDE  SEWAGE  BY  CONTINUOUS  FILTRATION. 


Name  of  authority 


.  I 


Appendix  9B. 


Population  of  district 


Water  supply  per  head  of  the  population         -        -        - 
Estimated  or  measured  dry  weather  flow  of  sewage 

I.s  any  trade  refuse  taken  into  the  sewers  1 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse 


^lons  per  day. 


gallons  per  day. 


Is  the  storm  soil  or  surface  water,  wholly  or  partially,   i 
excluded  from  the  ordinary  sewers  ?      -        - 


-   I 


Officer  under  whom  the  experiment  has  been  conducted  - 

Name  and  (|ualification  of  chemist  who  has  made  the 
analyses 


(1)  (a)  W^hat  are  the  form,  the  area  and  depth  of  the 

filters? 

(6)  State  the  nature  and  size  of  the  filteiing  material 
(c)  Were  the  sides  of  the  filters  open  or  closed  - 

(2)  What  was  the  rate  of  filtration  in  gallons  per  sijuare 

yard  per  i4  hours  l 

State  whether  the  rate  of  filtration  was  reduced 
during  the  experiment  in  consequence  of  the 
choking  of  the  filters,  and,  if  so,  to  what  extent   - 

(3)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(4)  Was  the  ouantity  of  sewage  dealt  with  increased  in 

time  ol  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
aflfected  by  such  increase       -        .        .        -        . 

(5)  State  by  what  method  the  sewage  was  distributed  on 

the  filters 

(6)  State  at  what  intervals  analyses  of  the  eflluent  were   | 

made,  and    whether   the  samples    were  filtered  I 
through  filter  paper  or  allowed  to  clear  by  standing, 
before  being  analysed 

(7)  Give  (a)  the  average  of  the  analyses  of  the  final  effluent 


.> 


rage 
efilt( 


from  the  niters 

{h)  the  best  analysis  and  date  when  sample  was 
taken,  and 

(c)  the  worst  analysis  and  date  when  sample  was 

taken      

(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  sewage  as  it  went  on  to 
the  filters 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  stispension  in  the  final  effluent.    Were  ^ese 
solids  putrescible  ? 

(8)  Give  a  typical  analysis  of  the  crude  sewage  to  which 

the  experiment  relates 

(9)  Between  what  dates  was  the  experiment  conducted  ? 

If  there  were  any  periods  of  rest,  state  their  duration 
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ROYAL  COMMISSION   ON  SEWAGE  DISPOSAL: 


Appendix 'R  '10)  Give  particulars  of  any  observations  which  have   f 

been  made  of  the  temperatures  of  the  filters  at 

different  depths     -        -        -        .        -        -    *    - 

(1 1 )  Was  any  nuisance  caused  by  the  exi>erimental  works  ? 

(12)  Is  the  experiment  still  proceeding  1 
If  so,  may  the  Commission  iiis{)ect  the  works,  should 

they  deem  it  desirable  to  do  so  ?    - 

(13)  Give    particulars    of    any    other    observations    of 
importance  which  Imve  been  recorded 

(14)  What  inferences  have  been  drawn  from  the  experi- 
ment?        

(IT))  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state — 

(a)  what  would  be  the  estimated  capital  cost  i>er 
head  of  constructing  the  works  of  disposal, 
excluding  the  cost  of  land  and  cost  of  sewers  - 

(fj)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan  - 


Vote.— It  is  requested  that  all  analyses  may  l)e  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 

nitrogen  may  be  given  in  terms  of  nitrogen,  thus  :— 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen : 
Nitrous  nitrogen  ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 


Signature  of  officer  under  whose  direction 
the  experiment  was  conducted. 
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A|fi  ctaUx  0C\ 


Form  A. 

EXPERIMENT    ON    THE    TREATMENT    OF    SEWAGE    IN    CLOSED    SEPTIC    TANK    AND 

CONTACT    BEDS.    (SINGLE    CONTACT.) 


Name  of  authority  -     .  - 


Population  of  district 


Batley  Corporation. 

1,050  connected  with  this  treatment. 

For  domestic  purposes  12  gallons  per  day. 
purposes  26  gallons  per  day. 

15,000  gallons  per  day. 
Not  into  these  sewers. 


For  trade 


Water  supply  per  head  of  the  population 

Measured  dry  weather  flow  of  sewage     -        -        -        - 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and,      Xote.  This  is  an  outlying  district  from  which  the  sewage 
ap])roximately,  what  percentage  of  the  total  dry-  could  not  be  taken^to  the  outfall  works  without  tun- 

weather  flow  of  sewage  is  made  up  of  trade  refuse   I       neling  through  a  rocky  hill. 

Is  the  stonn,  soil  or  surface  water,  wholly  or  partially,  ex-   '   Partially. 
eluded  from  the  ordinary  sewei-s  ?  i 

Officer  under  whom  the  exi)eriment  has  been  conducted        Oscar  J.  Kirby. 


Name  and  qualification  of  chemist  who  has  made  the 
analyses 


None  made. 


(1)  (a)  What  is  the  capacity  in  gallons  of  the  closed  septic  »  4,500  gallons. 

tank  or  tanks  ?  I 

(6)  If  there  was  more  than  one  tank,  state  whether  '  There  are  three  tanks  at  different  levels,  consequently  • 

they  were  worked  in  series  or  in  parallel.  are  worked  independently  of  each  other. 

(2)  Were  any  observations  made  as  to  the  filling  up  of  ,  These  tanks  have  been  working  since  August  1897  ancli . 
the  septic  tanks  by  deposit  of  sludge  ]  I  have  not  yet  had  any  sludge  taken  from  them* 


If  the  sludge  was  removed  from  the  septic  tanks, 
state  bow  often  this  was  done  and,  approximately, 
what  quantity  of  sludge  was  removed  on  each 


occasion. 

(3)  (a)  What  was  the  water-holding  capacity  at  com-  ;  ^^ote.    These  beds  are  improvised  by  simply  diggiiig- 

menoement  of  experiment  of  the  coarse  beds  trenches  in  the  fields  and  filling  them  up  with  coke. 

when  filled  with  th6  filtering  material  ?              |  They  fill  during  the  day  and  empty  during  the  night. 

1  Single  contact  of  course. 


{b)  Wliat  was  the  depth  of  these  beds  ] 


I 


2  feet  average. 


(r)  What  were  the  nature  and  size  of  the  filtering      Coke  broken  to  2  inch  cubes. 
*  material?  ' 


(4)  Give  particulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holdiug 
capacity  of  coarse  l^s,  stating  in  each  case  whether 
the  measurement  was  made  after  resting  or  not 

(.')  \That  was  the  water- holding  capacity  of  the  coarse  beds 
at  end  of  ex[)eriment  l 
Was  this  measurement  made  after  resting,  and,  if  so, 
what  was  the  duration  of  the  resting  1 

(6)  {a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ? 

(h)  Wliat  was  the  depth  of  these  beds  i    - 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 


(7)  Give  particulars  of  measurements  made  from  time  to  ' 

time  during  the  experiment  of  the  water-holding  ' 
estpacity   of  the  fine  beds,  stating  in   each   case 

whether  measurement  was  made  after  resting  or  I 

not.  ' 

(^)  (<«)  \Miat  was  the  water-holding  capacity  of  tine  beds 
at  end  of  experiment  1 

(b)  Was  this  measurement  made  after  rcctir.p',  r.iid,  if  j 
so,  what  was  the  duration  of  the  restin>{  ? 
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ROYAL   COMMISSION  ON  SEWAGE   DISPOSAL: 


Api^endix  OC-  (9)  State  method  of  working  of  contact  beds,  i.«.,  number 

of  fillings  per  day  of  twenty-four  hours,  and  periods 
of  (a)  mling,  (6)  standing  full,  (c)  emptying,  and 
(e)  resting. 

(10)  State  by  what  method  the  tank  liquor  was  distri- 

buted on  the  beds. 

(11)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  1 

t 

(12)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(13)  8tate  at   what  intervals  analyses  of  the  effluent 

were  made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  settle  before 
being  analysed. 

(14)  Gi^•e  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  bt3ds. 

(b)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken,  and 

(e)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was.taken. 

(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  first  bed. 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  final  effluent.  W^ere  these 
putrescible  1 

(15)  Give  a  tyjncal  analysis  of  the  crude  sewage  to  w^hich 

the  experiment  relates. 

'  (16)  Between  wh^t  dates  was  the  experiment  conducted  ? 
If    there    were    any    periods  of  rest,  state  their 
duration. 

(17)  Give  particulars  of  any  observations  which  have 

been  made  of  the  temperatures  of  the  contact  beds 
at  different  depths. 

(18)  Was  any  nuisance  caused  by  the  experimental  works  ? 

(19)  Is  the  experiment  stiil  proceeding  I 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(20)  Give  particulars  of  any  other  observations  of  im- 

portance which  were  recorded. 

(21)  What  inferences  have  been  drawn  from  the  experi- 

ment 1 


See  3a. 


By  an  ordinary  pipe. 

15,000  gallons. 

A  little. 

No  appreciable  difference. 

None  made. 


None  wliatever. 

Yes. 

Yes,  certainly. 


The  following,  viz. :— That  for  comparatively  snniall  quan- 
tities of  domestic  sewage  the  method  described  is  a 
cheap  and  efficient  one. 


(22)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers 

\lb)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repayment  of  any  loan. 

jVToie.-It  is  requested  that  all  analyses  may  be  given  in  parts  per  100,000,  and  that  the  various  comi>ounds     of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  :— 

Ammonicual  nitrogen ; 
Albuminoid  nitrogen  ; 
Nitrous  nitrogen ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 

O.  J.KlRBY. 

Signature  of  officer  under  whose  direction  the 
ex]>erinient  was  conducted. 
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Form  A. 


EXPERIMENT  OS  THE  TIIEATMENT  OF  SEWAGE  IX  CLOSED  SEPTIC  TANK 

AND  CONTACT  BEDS. 


AipendixDC. 


Name  of  authority '   Manchester. 

Population  of  district I   550,000  gallons. 

Water  supply  |)er  head  of  the  population 

Estimated  or  measured  dry  weather  flow  of  sewage 

l>  any  trade  refuse  taken  into  the  se^^•e^s  ?      -        -        - 


Domestic  use      -    171^0  ««,n^««  «««  j„„ 
Trade  puriKwes  -    u}^  «*"«°«  P*"^  *^*y- 

26,754,375  gallons  per  day. 


If  so,  state  from  what  proceases  it  is  derived  and,   ' 
approximately,  what  })ercenta»re  of  the  total  dry 
weather    flow   of   sewage   is  made   up  of   trade 
refuse. 

• 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
i-vrluded  from  the  ordinary  sewers? 


Ottirer  under  whom  the  experiment  has  l>een  conducted 


Xaiiie  and  4 qualification  of  chemist  who  has  made  the 
analyse»«. 


Ye's.  Breweries,  dye  and  bleach  works,  galvanising 
works,  grease  refineries,  tanneries,  manufactories  of  tar 
products,  rubber  goods  works,  tripe-dressing  works, 
mineral  water  manufactories.    4  to  5  per  cent. 


Mostly  enter  the  sewers.  Storm  overflows  are  provided 
at  certain  points,  which  are  supposed  to  come  into 
action  at  a  dilution  of  five  to  one ;  in  certain  cascis, 
however,  they  fail  to  answer  their  purpose. 

Gilbert  J.  Fowler,  M.Sc,  F.I.'C.  (Supt.) 
W.  Cliftbrd,  A.R.C.Sc.I. 
Edward  Ardern,  B.Sc.  (Vict.) 

H.D.Bell,    I 

A.  C.  Oddie,  r  Junior  Assistants. 

E.  Hadfield,  J 

Under  the  direction  cf  O.  J.  Fowler  (Supt.) 


(I)  (ff)  What  is  the  capacity  in  gallons  of  the  closed  septic       19,620  gallons. 
tanJk  or  tanks  ? 

(/-•)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  in  parallel. 


i'l)  Were  any  observations  made  as  to  the  filling  uj)  of 
the  septic  tanks  by  deposit  of  sludge  ? 

If  the  sludge  was  removed  from  the  sei)tic  tanks, 
state  liow  often  tliis  was  done,  and,  approximately, 
what,  cjuantity  of  sludge  was  removed  on  each 
occasion. 


<:i)  (/i)  W^hat]  was]  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  beds  when 
filled  with  the  filtering  material  ? 

(6)  What  was  tho  dei)th  of  these  beds  ? 

(r)  Wliat  was  the  nature  and  size  of  the  filtering 
material  1 


i  t )  Give  particulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  oi  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 


Once,  at  end  of  20  montlis'  working.  About  65  tons. 
After  20  months'  working  the  flow  of  sewage  through 
the  tank  was  stopped  and  the  contents  pumped  out. 
After  removing  the  water  a  stratum  of  about  3?  feet 
was  left.  "J'his  was  pumj^d  out,  as  far  as  possible,  by 
means  of  a  chain  pump.  The  residue  whicn  could  not 
be  reached  by  the  pumi)  was  left  in,  averaging  in  depth 
about  3j  in. ;  allowing  for  this  residue,  the  total 
sludge  in  the  tank  was  estimated  at  about  65  tons. 
The  sludge  removed  contained  88*7  per  cent,  moisture. 
During  tne  period  of  work  the  total  flow  of  sewage 
through  the  tank  was  estimated  at  1 1,400,000  gallons. 
Allowing  26*0  grains  yer  gallon,  suspended  matter  in 
the  sewage,  240  tons  of  sludge,  containing  90  per  cent, 
moisture,  would  normally  be  produced.  From  the 
al-Kjve  results  it  might  be  calculated  that  not  more 
than  30  per  cent,  of  the  total  sludge  requires  to  be 
dealt  witn  in  the  tank.  It  must,  however,  be  borne 
in  mind  that  a  large  amount  of  suspended  matter  has 
found  its  wav  on  to  the  surface  of  the  beds,  causing 
the  level  of  tnis  to  rise.  It  is  questionable  also  whether 
the  sewage  arriving  at  the  septic  tank  contained  its  full 
proportion  of  suspended  matter. 

3,560  gallons. 


4  feet. 

Screened  clinker.     Composed  as  follows  from  the  bottom 
upwards  : — 

1  foot  to  pass  3  in.  mesh,  and  rejected  by  1  in. 

2  foot  9  in.    ,.    i  in.  '    „         ,.  „        „     Hn.' 

3  inches  of  residue  from  above,  which  will  i)ass  4  in. 
mesh. 

Bed  No.  6. 


Date. 


(talloiis. 


Remarks. 


8th  November  1898 

9th 
28th  Ai.ril         1809 

8th  Septenilx^r  „ 
13th  Novenil)cr  „ 
14th 

1st  March  1900 
18th 
19th  June 


3,560 
3,330 

2,820 
2.480 
2,5^)0 
2,340 
2,090 
•2,201  ► 
2,000 


^^ateria1  dry. 
8  houro  draiiLini^. 
8 
8 

3  days  rest. 
Si  hours  drainin*:. 
8 
44 
8 


J' 
»» 
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ROYAL  COMMISSION   ON   SEWAGE   jnSPOSAL : 


Appendix  C9.  (^)  What  was  the  water-holding  capacity  of  the  coarse 
'  beds  at  end  of  experiment  ?     >Vas  this  measure- 
ment made  after  resting,  and,  if  so,  what  was  the 
duration  of  the  resting  ? 

(6)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  fine  oeds  when 
filled  with  the  filtering  mateiial  1 

(6)  What  was  the  depth  of  th&se  beds  ? 

(c)  What  was  the  nature  and  size  of  the  filtering 
material  ? 

(7)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  the  fine  beds,  stating  in  each  case 
whether  nieasui-ement  was  made  after  resting  or 
not. 

(8)  (a)  What  was  the  water-holding  capacity  of  fine  beds 

at  end  of  exi)erinient  ? 

{h)  Was  this  measurement  made  after  resting,  and,  if 
so,  what  was  the  duration  of  the  resting  ? 

(9)  State  method  of  working  of  contact  bed8,«.e.,  number 

of  fillings  per  day  of  2?4  hours,  and  periods  of 
(a)  filling,  (/>)  standing  full,  (c)  emptying,  and 
(e)  resting. 


(10)  Stjite  by  what  method  the  tank  li(iuor  was  dis- 
tributed on  the  r)eds. 


8   Dec.    1898— 
2  Jan.  1899. 

2  Jan.~2r)  Feb. 
1899. 


25  Feb.— 17  Mar. 
1899. 


17  Mar.— 29  April 
1899. 


(11)  What  was  the  average  <i»iantity  nf  sewage  in  gallons 
dealt  with  daily  ? 


10  Nov.— 8  Dec.  Each  bed  filled  once  a  day  between 
1898.  6  a.m.  and  6  p.m.  by  means  of  auto- 

matic gear  ;  now  stc-pped  during  the 

night,  and  from  Saturday  noon  to 

Monday  morning,  (a)  2  hrs. :  (b)  1  hr. 
Beds  Nos.  J,  5,  6  held  full  2  hrs.  by 

disconnecting  gear. 
Flow  8toi)i)ed  as  in  previous  period. 
Flow  continuous  (»Saturday  noon  to 

Monday  morning  excepted). 
About  i%'o  fillings  per  day  on  each  lied. 
Beds  1,  2,  and  3  wo'-ked  by  automatic 

gear. 
Cycle  :  (a)  2  hrs. ;  {b)  1  hr. ;  (c)  i  hr. ; 

{e)  8^  hrs. 
Beds  4,  5,  and  6,  gear  disconnected. 
Cycle  :  (a)  2  hrs  ;  (b)  2  hrs. ;  (c)  4  hr. ; 

(f)  7 J  hrs. 
Tank  working  14  hrs.  per  day.    Each 

bed  filled  twice  ner  day.     Gear  di.s- 

connected. 
Cycle  :   (a)  1  hr.  20  min. :  (b)  2  hrs. ; 

(c)ihr. 
Tank  working  18  hrs.  per  day.    Flow 

stopi^ed  between  noon  and  6  p.m. 
6  a.m.— 12,  noon,  1  filling  on  each  bed. 

Gear  disconnected. 
Cycle  :  (a)  1  hr. ;  (b)  2  hrs. ;  (c)  i  hr. ; 

{€)  8i  hrs. 
6  p.m.— 6  a.m.,  1  filling  on  each  bed. 

Worked  by  automatic  gear. 
Cycle  :  (a)  2  hrs. :  {b)  I  Jit.  ;  (c)  i  hr. : 

(e)  8i  hrs. 
Tank  working  18  hrs.  per  day.    Flow 

stopped  6  a.m. — 12  noon. 
12  noon— 6  p.m.,  1  filling  on  each  bed. 
I    Gear  disconnected. 
Cycle  :  (a)  1  hr. ;  {b)  2  hrs. ;  (c)  i  hr. ; 
I    {e)  8i  hrs. 

I  6  p.m. — 6  a.m.,  as  in  pre^^[ous  period. 
20    Nov.   1899 —    Tank  working  20  houi-s  i>er  day.  Flow 
17  Jan.  1900.        stopped  1  a.m. — 12  noon,  and  12  noon 

—4  p.m.,  1  fil'ing  on  each  bed.  Gear 

disconnected  4  p.m. — 6  p.m. 
Cycle :  (a)  40  rain. :  (b)  2  hrs ;  (c)  i  hr. 
6  J  .m.~10  a.m.,  9  fillings  (2  fillings  on 

three  beds,  1   on  the  other  three). 

Automatic  gear. 
Cycle  :  {a)  1  hr.  45  min. ;  {b)  1  hr ; 

(c)  i  hr. 
Flow  continuous  (Saturday  noon  to 

Monday  morning  excepted). 
Each  bed  averages  2  fillings  i)er  -day, 

for  six  days  a  week.     VVorked  by 

automatic  gear. 
Cycle  :   (a)  1  hr.  45  min. ;   (b)  1  hr. ; 

(c)  h  hr. ;  (f)  8i  hrs. 

Beds,  worked  largely  by  the  automatic  gear  of  Mes.si-s. 
Commerons,  Commin  and  Martin,  consist  of  tipping 
buckets,  svphons.  and  connected  wells.  Tanks  emuent 
distributed  on  the  beds  by  me^ns  of  channels  made 
from  half-pipes  laid  flush  on  the  filtering  medium. 

23,000  gallons. 


29  April— 20  Nov. 
1899. 


17  Jan.— 26  Dec. 
1900. 
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(12)  Was  the  ciuantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(13)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  settle  before 
being  analysed. 


Rarely. 

On  one  occasion  extra  fillings  were  put  on,  and  the 
effluent  continued  good. 

Daily  except  Sundays.    Samples  shaken  before  analysis. 


Appendix  9C. 


(U)  Give  (a)  the  average  of  the  analyses  of  the  final 
effluent  from  Uie  beds. 


The  following  numbers  are    the    average   of    daily 
analyses  of  the  filtrate  during  different  periods  corres- 
!   ponding  to  the  different  methods  of  working. 

Parts  per  100,000. 


• 

Date. 

Four  Hours 

Oxygen 
Absorption. 

1 

Tncubator  Tett,  3  mini. 
Oxygen  Absorption. 

Putresci- 
'    blllty. 

Ammoniacal 
Nitrogen. 

Albuminoid 
Nitrogen. 

• 

Nitrous 
Nitrogen. 

Nitric 
Nitrogen. 

Chlorine. 

Before. 

After. 

1806. 

» 

JJov.  10— Dec.  7 

8-17 

1-91 

1-54 

67i-77 

114 

•14 

•035 

•12 

15  8 

Dec.  7— 2S 

2«7 

1-54 

1^38 

Oi— 85 

•80 

•084 

•113 

•81 

18-9 

1880. 

1 

^Mi.— Feb.  2S    . 

1-50 

•96       1          -74 

81—268 

1-08 

12 

•036 

•34 

12-7 

Feb.  25— Maroh  17    • 

2*88 

1-48 

1-38 

40i— 127 

1^60 

•19 

•027 

•82 

17-4 

March  17-April  20  - 

1-81 

•97 

•68 

21  J— 187 

1^26 

•18 

•028 

•35 

161 

April  SO>-Nov.  SO      • 

1-6S 

•77 

•88 

142-405 

1-4C 

•115 

•086 

•66 

16-0 

Nov.  21-Jan.l7,l»C0 

1*64 

•86 

•68 

8-66 

1-04 

•095 

•036 

•77 

15-6 

1900. 

Jmn.  17— Dee.  M 

1*08 

1-08 

•66 

8^—404 

1-02 

•12 

•043 

•SO 

154 

i/i)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken,  and 

ie)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken, 

{d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  first  bed. 

(e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were  these 
putrescible  ? 

(l.'))  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


<16)  Between  what  dates  was  the  experiment  conducted  ? 
If   there  were   any  periods    of    rest,    state    their 
duration. 

* 

<17)  Give  particulars  of  any  observations  which  have 
been  made  of  the  temperature  of  the  contact  beds 
at  different  depths. 

(18)  Was   any  niii.sauce    cau.sed  by  the    experimental   i 
works  ( 

<19)  Is  the  experiment  still  proceeding  ( 

If  s^>,  may  the    Commission    in«])ect    the  works, 
should  they  deem  it  desirablu  to  do  so  .' 

(20)  Give  particulars  of  any  other  olworvation.s  of 
importance  wliich  were  reci»rd(»d. 


Very  little,  except  in  the  first  flush,  which  contained 
much  suspended  matter  and  was  often  putrefactive. 


The  following  numbers  are  the  average  of  the  daily 
analyses  of  the  crude  sewage  for  the  quarter  ending 
December  26,  1900  :— 

4  hours  oxygen  absorption          -        -        -  11*46 

3  minutes  oxy^n  absorption      -        -        -  6*47 

Ammoniacal  nitrogen         .        .        -        .  2*01 

Albuminoid  nitrogen          -        .        -        -  o*61 

Chlorine 16"6 

Begun  November  lOth,  1898 — still  proceeding. 
Three  weeks  at  time  of  em[>tying  sludge,  other  occasional 
days — about  one  month  in  all. 


Very  slight  smell  near  the  aerator  channel. 

Yes. 
Yes. 


Effect  of  Trade  Rjfuse.  -On  December  2nd,  1899,  an 
accidental  discharge  of  ammonia  recovery  liouor  into  the 
sewer  raised  the  oxygen  absorption  figure  of  septic  canl»» 
effluent  to  upwards  of  24  grains  |)er  gallon  ;  this  was 
reduced  by  tne  filters  to  2'56,  and  no  subsequent  ill 
effecta.were  noted. 

First  Flush  and  Drainage.— While  the  first  flush  from 
the  bed  was  turbid  and  often  putrefactive,  the  effect 
was  not  considered  serious,  as  it  did  not  last  more  than 
a  few  minutes  ;  the  drainings  from  the  bed  after  empty- 
ing attain  a  high  degree  of  purity,  and 'when  these  are 
mixed  with  an  equal  volume  of  the  firat  flush,  the 
mixture  is  in  general  non-|nitrefactive. 
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Appendix  9  C. 


(ai)  What  inferences  have  been  drawn  from  the  experi- 
ment ? 


Effjct  of  Filtrate  on  the  Ship  Canal  Water. — A  num- 
ber of  experiments  have  shewn  that  the  filtrate  from 
this  installation  contains  enough  residual  oxygen  dis- 
solved and  combined  as  nitrate  to  purify  its  awn  bulk 
of  Ship  Canal  water. 

Etfect  of  Aerator. — Xo  appreciable  chemical  diffe- 
rence cou^d  be  detected  in  the  tank  effluent  before  and 
after  it  had  i)assed  the  aerator.  It  is  quite  possible, 
however,  that  the  liberation  of  the  dissolved  gases  thus 
produced  may  excite  a  beneficial  effect. 

Gas  produced  in  Septic  Tank. — The  gas  obtained 
from  the  ^closed  septic  tank  was  found  to  be  similar  in 
composition  to  that  evolved  from  the  open  septic  tank, 
consisting  chiefly  of  marsh  ^as  with  a  small  percentage 
of  hydrogen  and  carbon  dioxide. 

Automatic  Gear. — When  all  the  working  parts  are 
in  good  condition  the  apparatus  is  capable  of  workinjr 
smoothly  and  well.  The  corroiive  a<;tion  of  the  i»artially- 
purifie  i  septic  tank  effluent  tends  however  to  loosen  any 
screws  or  nuts  exposed  to  it  and  the  pipes  also  are  liable 
to  become  coatea  with  deposit.  Frequent  attention  is 
neois-tary  from  these  causes.  It  was  noticed  that  when 
a  bed  is  tight  on  the  surface,  the  water  will  not  pene- 
trate fast  enough  to  enable  the  flow  to  be  diverted  from 
the  bed  before  considerable  ponding  has  taken  place  on 
the  surface. 

Maintenance  of  Beds.- -The  surfaces  of  the  beds  have 
been  periodically  raked  and  occasionally  forked  up  to  a 
depth  of  about  6  in.  In  process  of  time  the  surface 
has  risen  above  the  level  of  the  distributing  channels  to 
an  extent  of  some  6  in.,  the  niaterial  having  the  genera 
character  of  garden  soil,  which  finally  tends  to  imijedr 
the  filling  of  the  beds.  If,  however,  this  upper  layer  be 
removed,  the  clinker  below  is  fairly  loose.  In  one  or 
two  cases  the  upper  layer  has  been  removed,  and  on 
again  putting  the  bed  into  use,  it  takes  the  freely,  and 
in  process  of  time  the  layer  is  reformed. 

Trade  Refuse. — Save  in  exceptional  circumfttanci^ 
trade  refuse  as  ordinarily  met  with  is  not  seriou.sly 
prejudicial  to  the  working  of  this  process,  while  the 
blending  which  takes  place  in  the  septic  tank  tends  to 
obviate  the  effect  of  sudden  rushes  of  manufacturing 
waste.  The  effect  of  iron  pickle  in  the  case  of  Man- 
chester sewage  is  to  cause  more»rai)id  sil  ting-up  of  the 
septic  tank  and  to  increase  the  deposit  on  the  beds,  but 
it  18  not  otherwise  of  serious  effect. 

Automatic  Gear.-  One  difficulty  of  apparatus  depend- 
ing for  its  working  on  the  rate  of  flow  of  sewage  is  that 
the  cycle  must  vary  with  the  flow,  and  is  shortest  when 
this  is  at  its  height ;  an  increased  flow,  however,  in  dry 
weather  coincides  with  the  strongest  sewage,  and  there- 
fore some  method  of  ponding  up  would  have  to  l>e 
resorted  to  in  this  case.  In  the  experiments  descrilied, 
the  flow  was  kept  pretty  constant  throughout  the  day. 
An  inherent  difficulty  with  automatic  gear  depending  on 
the  sewage  flow  is  that  the  cycle  of  one  bed  is  dependent 
on  the  condition  as  to  capacity,  character  of  surface,  &c-, 
of  another  bed,  which  will  vary  according  to  circum- 
stances, length  of  working,  weather,  &c. 

Maintenance  of  Beds. — It  appears  to  be  necessary  that 
the  surface  of  the  beds  should  be  raked  about  once  a 
month.  After  about  two  .years  the  surface  of  the  beds 
should  be  removed  and  piled,  in  order  to  completely 
weather.  In  the  meantime  old  weathered  material  may 
be  spread  on  the  surface.  At  rarer  intervals,  say  five 
years,  the  clinkfers  below  the  surface  may  require  to  Ix' 
washed  to  the  depth  of  about  one  foot. 

Number  of  Fillings. — The  beds  may  safely  take  two 
fillings  of  septic  tank  effluent  per  day,  after  deducting 
all  periods  of  rest. 

(22)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal- 
excluding  the  cost  of  land  and  cost  of  sewers. 

(6)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system  -    , 
excluding  the  annual  repayment  of  any  loan.    , 

Note.— It  is  requested  that  all  analyses  may  be  given  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  :— 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitro^n  ^ 
Total  organic  nitrogen. 

GiLBEKT  J.   FOWLEE, 

Signature  of  officer  under  whose  direction  the 
experiment  was  conducted. 
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Form  A. 


Appendix  9C. 


EXPERIMENT  ON  THE  TREATI^IENT  OF  SEWAGE  IN  CLOSED  SEPTIC  TANK 

AND  CONTACT  BEDS.    (SINGLE  CONTACT.) 


Name  of  authority  -        - 

Population  of  district       - 

Water  supply  per  head  of  the  pojmlation         -        -        . 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  i)rocesseii  it  is  deriveil  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade 
refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  i 


•   Slaithwaite  Urban  District  Council. 
4570. 

gallons  i)er  day. 
100,000  gallons  i)er  day. 

No. 


Surface  water  is  excluded. 


Officer  under  whom  the  experiment  has  been  conducted  -   \   Chairman  of  the  Sanitary  Committee,  who  is  a  manu- 
facturing chemist.' 


Name  and  (lualification  of  chemist  who  has  made  the 
analvses. 

ftr 

(1)  (ai  What  is  the  capacity  in  gallons  of  the  closed  septic       100,000  gallons, 
tank  or  tanks  ? 


{h)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  in  parallel. 

(8)  Were  any  observations  made  as  to  the  fllling  up  of 
the  septic  tanks  by  deposit  of  sludge  ? 

If  the  sludge  was  removed  from  the  septic  tanks, 
state  how  often  this  was  done,  and,  apjiroximately, 
what  ([uantity  of  sludge  was  removed  on  each 
occasion. 

(3)  (a)  What  was  the  water-holding  capacity  at  conmience- 

ment  of  experiment  of  the  coarse  beds  when 
tilled  with  tne  filtering  material  i 

(b)  What  was  the  depth  of  these  beds  ? 

(c)  What  were  the  nature  and  size  of  the  filtering 

material  ] 

(4)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  exj^rimcnt  of  the  water-holding 
caf>acity  ot  coarse  beds,  statini?  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 

(5)  What  w^as  the  water-holding  capacity  of  the  coarse 

betls  at  0  id  of  experiment  ?  \\  as  this  measurement 
made  after  rcr.t.n.L',  and,  if  so,  what  was  the 
duration  of  the  resting .' 

(6)  (a)  What  was  the  water-holding  capacity  at  commence- 

ment of  exneriment   of  the  iiiie   beds  when 
tilled  with  tne  filtering  material  I 

(b)  What  was  the  dei)th  of  these  beds  ?     -        -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 

material  ? 

(7)  Give  |)articulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding' 
capacity  of  the  fine  beds,  staLn.-  in  each  (n^e 
whether  measurement  wus  hi.'kIc  at'ler  restin*-  or 
not. 

(8)  (a)  What  was  the  watqr-holdin;;  c:i]t:U'ity  of  fine  beils 

at  end  of  experiment  I 

(6)  Was  this  measurement  made  aftor  resting,  and,  if 
s'),  what  was  the  duration  of  the  resting  ? 

(9)  State  method  of  working  of  contact  ]»e<ls,  ?>.,  nninbei" 

of  fillings  per  day  of  twenty-four  nours,  and  ixtIchIs 
of  (a)  filing,  (6)  standing  full,  \r)  einntying,  and 
{e)  renting. 

1213. 


In  parallel. 


No. 


Single  contact  fine  beds  only  used. 


About  12,000  gallons. 

5  ft.  6  in. 

Furnace  clinkers  rejected  by  a  i-inch  scrcen. 


Zno  chan<,'c  after  working  nearly  two  years. 


2  houi-s  filling  ;  1  hour  in  contact      Average  .^  filling;;',  ',n 
liu.ys. 
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App  n  lix  9C.  (10)  State  by  what  nu^thod  the  tank  li(iuor  was  distributed   |  Distributing  troughs  laid  on  the  surface  of  the  bed?. 
—  on  tne  beds. 


(11)  What  was  the  average  <iuantity  of  sewage  in  gallons 

dealt  Math  daily  ? 

(12)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  sOj  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(13)  State  at  what   intervals  analyses  of  the    effluent 

were  made  and  whether  the  samples  were  filtered 
through  filter  ))ai>er  or  allowed  to  settle  before 
being  analysed. 

<14)  Give  (a)  the  average  of  the  analyses  of  the  final 
effluent  from  the  beds  ; 

(b)  the  best  analysis  of  the  final  effluent  and  date 

when  sample  was  taken  ;  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 

when  sample  was  taken  ; 

id)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  tank  licjuor  as  it  went  on 
to  the  first  bed ; 

(e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were  these 
putrescible  ? 

(15)  Give  a  typical  analysis  of  the  crude  sewage  to  which 

the  experiment  relates. 

(16)  Between  what  dates  was  the  experiment  conducted  ? 

If   there    were   any    periods  of   rest,    state   their 
duration  ? 

<17)  Give  particulars  of  ^ny  observations  which  have 
been  made  of  the  temperatures  of  the  contact  beds 
at  different  depths. 

(18)  Was  any  nuisance  caused  by  the  experimental 
works  ? 

<19)  Is  the  experiment  still  proceeding] - 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

<20)  Give  particulars  of  any  other  observations  of  import- 
ance which  were  recorded. 

<21)  What  inferences  have  been  drawn  from  the  experi- 
ment? 

<22)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  oi  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per  head 

of    constructing    the    works   of    disi)osal — 
excluding  the  cost  of  land  and  cost  of  sewers ; 

(b)  what   would  l)e  the  estimatetl  annual  cost  per 

head  of  purifying  the  sewage  by  this  system — 
excluding  the  ammal  repayment^of  any  loan. 


130,000  gallons. 


Ves. 


About  3  fold.    No  appreciable  difference  in  effluent. 


Certified  "very  satisfactory^'  by  the  Inspector  to   the 
West  Riding  Rivers  Board. 


None. 


None. 


No. 

Yes. 
Certainly. 


The  process  is   eminently   satisfactory  for    domestic 
sewage. 


About  5«.  per  head. 


About  Zd.  per  head  per  annum. 


?  Ifoter—lt  is  reiiuested  that  all  analyses  may  be  given  in  parts  per  100,0<X),  and  that  the  various  compoondfi  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 

Jas.  Woodhead, 

Chairman  of  the  Sanitary  Committee. 

Signature  of  Officer  under  whose  direction  the 
ex})eriment  was  conducted. 


APPENDIX, 


299 


Appendix  9C. 


Form  A. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  CLOSED  SEPTIC  TANK  AND 

CONTACT  BEDS.    (SINGLE  CONTACT.) 


Name  of  authority  - 
Population  of  district 


Water  supply  per  head  of  the  population         -       -       . 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  i)rocesses  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  i*ef  use : 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

•Officer  under  whom  the  exi)erimenl  has  been  conducted  - 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Corporation  of  YorL 

About  75,000. 

33  gallons  per  day. 

45  gallons  per  day. 

Trade  refuse  is  so  small  as  to  be  negligible. 


Storm  water  above  the  capacity  of  the  sewers,  yes. 
Soil  or  surface,  no. 

City  Engineer. 

(a)  Thomas  Fairley,  F.LC,  F.RS.  Edin.,  F.C.S.  London, 

etc.  etc. 
(/>)  Edmund  Moody  Smith,  M.D.,  CM.  Edin.,  D.P.H. 

Cam.,  Medical  Officer  of  Health,  York. 


il)  (a)  What  is  the  capacity  in  gallons  of  the  closed 
septic  tank  or  tanks  ? 

(6)  If  there  was  more   than  one  tank^  state  whether 
they  were  worked  in  series  or  m  parallel. 

^2)  Were  any  observations  made  as  to  the  filling  up  of 
the  septic  tanks  by  deposit  of  sludge  ? 

If  the  sludge  was  removed  from  the  septic  tanks, 
state  how  often  this  was  done  and,  approximately, 
what  quantity  of  sludge  was  removed  on  each 
occasion. 

4(3)  (a)  WTiat  was  the  water-holding  cajiacity  at  com- 
mencement of  exj)eriment  of  the  coarse  beds 
when  filled  with  the  filtering  material  1 

(6)  What  was  the  depth  of  these  beds  ?      -        -        - 

(c)  What  were  the  nature  aiid  size  of  the  filtering 
material? 


<4)  Ciive  i>articulars  of  measurements  made  from  lime  to 
time  during  the  experiment  of  the  water-holding 
cai^acity  of  coai*se  beds,  stating  in  each  case  whether 
the  measurement  was  made  after  resting  or  not. 

(.'1)  What  wa.s  the  water-holding  capacity  of  the  coarse 
beds  at  end  of  exi)eriment  ? 

Was  this  measurement  made  after  resting,  and,  if  so, 
w  hat  was  the  dumtion  of  the  resting  ? 

(6)  (fi)  What  AV.1S  the  uater-holding  capacity  at  the  com- 
mencement of  ex])eriment  of  the  fine  beds 
when  filled  T^dth  the  filtering  material  ? 

(//)  Wha'^  was  the  depth  of  these  beds  ?      -        -        - 

(r)  \Miat  were  the  nature  and  size  of  the  filtering 
material  ? 

<7)  Give  particulars  of  measurements  mado  from  time  to 
time  during  the  experiment  of  th«  v>i  tor-holding 
capacity  of  the  fine  beds,  stating  in  oach  case 
wne^er  measurement  was  made  after  resting  or  not. 


40,000. 


Only  one. 


Yes,  not  more  than  4  in.  of  sludge  has  been  observed. 
The  sludge  has  not  been  removed. 


Not  ascertained.    There  were  4  beds  filled  as  described 

in  (3)  (r). 


3  feet. 


Cinder,  Coke,  and  Clinker. 


Rej  ected  by  1  i  in.  screen 

j(  in.  to  l|  in. 

f  in.  to  J  in. 
Kejecte<l  by  ^  in.  screen 

Total    - 

No.  1. 

Ft  In. 
-    3 
1    3 
1    6 

No.  2. 

Ft.  In. 

1    tJ 
1     6 

No.  3. 

Ft  In. 

1    6 
1    6 

No.  4. 

Ft.  In. 
-    3 

2    9 

3    - 

1 

3    - 

3    - 

,   3    - 

Not  ascertained. 
,   Not  ascertained. 

There  were  no  fine  beds  as  distinguished  from  those 
described  in  (3)  (c). 
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Appendix  9(\  (^)  (»)  What  was  the  water-holding  capacity  of  fine  beds 
at  end  of  experiment  ? 

(6)  Was  this  measurement  made  after  resting,  and,  if 
so,  what  was  the  duration  of  the  resting  1 

■ 

(9)  State  method  of  working  of  contact  beds,  i.e.  number 
of  fillings  per  day  of  twenty-four  hours,  and  periods 
of  (a)  filling,  (b)  standing  full,  (c)  emptying,  and 
(c)  resting. 


As  a  rule  : — 

Three  fillings  per  day  of  24  hours,  (a)  2  hours,  (l)  2  hours, 
(c)  Ih  hotirs,  (e)  2 J  hours.  This  was  varied  on  occasion. 
but  no  better  or  worse  results  were  obtained. 


(10)  State  by  what  method  the  tank  liquor  was  distributed 
on  the  beds. 


By  means  of  Jihree  semi-circular  troughs. 


(11)  What   was    the   average    quantity    of    sewage  in 

gallons  dealt  with  daily  1 

(12)  Was  the  quantity  of  sewage  dealt  vnth  increased  in 

time  of  stonu  I 

If  so,  state  to  what  extent,  and  how  tlie  results  were 
affected  by  such  increase. 

(13)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  settle  before 
being  analysed. 

(14)  Give  (a)  the  average  of   the  analyses  of  the  final 

effluent  from  the  beds. 


Al)out  40,000  gallons. 


No. 


l8t  August  1899;    19th  October  1899;  22nd  November 
1899  ;  6th,  14th.  21st  and  29th  September  1900. 


Total  solids -    72Tri 

Mineral  matter G.3'88 

Volatile  and  organic  matter      -        -        -        -      8"12G 

Free  ammonia 3*41 

Albuminoid  ammonia 0'2«>9 

Nitrogen  as  calcium  nitrate       -        -        -    under  001 
Nitrogen  as  nitrites  -        -        -        -        -        -       nil 

Oxygen  required  to  oxidise  organic  matter  in 

4  hours  -        -        - riol 

Reaction Alkaline 

Chlorine -     1203 

Sediment  -        - -      0*24 

Containing  organic  matter        -        -        -        -    trace 
Analyst Mr.  Fairley 


(6)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken,  and 

(c)  the  worst  analysis  of  the  final  effluent  and]  date 
when  sample  was  taken. 


1 
1 

1 

Best. 

Worst. 

r 

190ct.l899 

1  Aug.  15^09 

Total  solids     -        -        -        - 

67-51 

7(r7 

^Mineral  matter 

63-2      ' 

64*2 

A  olatile  and  organic  matter    - 

4-31 

12*5 

Free  ammonia         _        -        - 

2-23 

1  -(157 

,   Albuminoid  anmionia 

■ 

• 

0-157 

0-2.">7 
Under 

•   Nitrogen  as  calcium  nitrate    - 

Nil 

0-01 

'   Nitrogen  as  nitrites 

Nil 

Nil 

Oxygen  re(}uired  to  oxidise  or- 

ganic matter  in  4  hours 

0-67 

1-57 

Reaction-        -        ..        _        - 

Alkaline 

Alkaline 

Chlorine-        -        .        -        - 

10-21 

14r>4 

Sediment         .        .        -        - 

1-68 

Nil 

Containing  organic  matter 

Nil 

Nil 

;  Analyst 

Mr.  Fairley 

Mr.  Fairley 

(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  tank  liquor  as  it  went  on   i 
to  the  first  bed. 

(e)  the  average  of  the  estimations  made  of  the  solids   i 

in    suspension  in  the  final  effluent.      Were   j 
these  putrescible  ?  i 

(15)  Give  a  typical  analysis  of  the  crude  sewage  to  which   ' 
the  experiment  relates. 


"  Best "  and  "  Worst "  are  so  judged  by  "  Oxygen  (4  hours).' 
Not  ascertained. 


Trace  only,  on  one  occasion  there  vras  rCR.      Not  pu- 
trescible. 


Total  solids       .---.- 

Mineral  matter 

Volatile  and  organic  matter      .        -        -         - 
Free  ammonia  ------ 

Albuminoid  ammonia-       -        -        -        .         _ 

Nitrogen  as  c.ilciiim  nitrate      -        -        -         _ 
Nitrogen  as  nitrites  -        -        -        - 

Oxygen  recjuired  to  oxidise  organic  matter  in 

4houi"s  -        - 

Reaction   -        -        -        -  -        -         - 

Smell  (when  cold) very 

Chlorine 

Sediment  -        -  .     "  -        .        - 

Containing  organic  matter        -        -        .         - 
Analvftt     -        -  -    Afr. 


8  4-27 
(>ir47 

14-8 

rv2i    i 

Nil 
Nil 

4*ir»7 
Alkalin<3 
olFensivj 

1CVC>4 
21*83 
177 
KairleA' 
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(16)  Between  what  dates  was  the  experiment  conducted  ? 
If  Uiere  were  any  periods  of  rest,  state  their  duration. 

17)  Give  particulars  of  any  observations  which  have 
been  made  of  the  temperatures  of  the  contact  beds 
at  different  depths. 

(18)  Was  any  nuisance  caused  by  the  experimental  works  ? 

(19)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(20)  Give  particulars  of  any  other  observations  of  im- 

I>ortance  which  were  recorded. 


(21)  What  inferences  have  been  drawn  from  the  experi- 
ment ? 


(22)  If  it  is  considered  that  it  would  be  practicable  to  adopt 
this  system  for  the  dis})Osal  of  the  whole  of  tne 
sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  aipital  cost* per 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers. 

(5)  w^hat  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  thb  system- 
excluding  the  annual  repayment  of  any  loan. 


22nd  April,  1899,  to  28th  October,  1900. 

Each  filter  was  allowed  a  week's  rest  alternately. 

No  observations. 


Api>eiidixOC. 


No. 

Yes,  but  with  reconstructed  beds,  the  sides  being  now  of 

brickwork. 
Yes. 


No  observations  in  connection  with  this  experiment.  I 
should  like,  however,  to  place  on  record  an  experiment 
made  with  two  plots  of  land,  each  one-eighth  of  an 
acre,  spade  trencned  over  2  ft.  in  depth  and  under- 
drained.  The  land  experimented  upon  is  characteristic 
of  the  whole  district.  14th  June,  1899,  commenced  at 
8  a.m.  to  run  septic  tank  filtrate  on  to  each  plot 
alternately  until  August  16th,  when  it  was  stopped  ; 
each  bed  was  worked  alternately  for  12  hours  ana  then 
rested  for  12  hours.  The  reason  for  stopping  this 
experiment  was  that  the  land  was  not  taking  the 
effluent ;  it  was  passing  out  some  other  way.  An 
analysis  made  on  August  1st  by  Mr.  Fairley 
showed  septic  filtrate  '18  albuminoid  ammonia  and  I'l 
oxygen  absorbed  in  4  hours  in  grains  per  gallon,  while 
the  filtrate  from  land  showed  '15  albuminoid  ammonia 
and  '79  oxygen.  The  second  contact  bed  effluent  at 
the  same  time  showed  *14  albuminoid  ammonia  and 
'67  oxygen. 

On  the  4th  November  Colonel  Slacke,  Local  Govern- 
ment Board  Inspector,  made  an  inspection  of  the 
works.  The  day  before  his  visit  septic  tank  effluent 
or  filtrate  had  again  been  turned  on  to  the  land. 
It  should  be  stated  that  the  effluent  was  still  stand- 
ing on  the  land  15  days  after  the  last  flooding  on 
the  16th  August.  As  showing  the  un suitability  of  the 
land  for  filtration  of  sewage,  a  hole  about  1  ft.  6  in. 
long  by  9  in.  wide  and  12  in.  deep  was  made  in  one  of 
the  shallow  furrows  in  Plot  2,  the  septic  filtrate  running 
along  the  furrow  immediately  filled  the  hole.  A  second 
hole  of  similar  size  was  made  on  the  ridge  immediately 
adjoining  at  a  distance  of  9  in.  from  the  first  hole ; 
this  was  perfectly  dry,  the  intervening  space  was 
gradually  sliced  away  until  only  1 J  in.  of  soil  separated 
the  two  holes.  There  was  still  no  moisture  in  the 
second  hole.  A  pencil  was  then  forced  into  the  slight 
barrier  for  |  in.— still  no  moisture — and  it  was  only 
when  the  pencil  was  passed  through  to  the  first  hole 
that  a  slignt  trickle  came  through  into  No.  2.  By  this 
time  the  side  of  No.  2  nearest  to  No.  1  showed  signs 
of  sweating. 

That  the  system  is  superior  to  chemical  precipitation,  but 
not  equal  to  either  (1)  Double  contact  beas  ;  (2)  open 
septic  and  contact  beds  ;  or  (3)  open  septic  and  con- 
tinuous filtration. 

We  have  been  disappointed  with  the  results  of  the  closed 
septic  tank  and  beds. 

It  is  practicable  but  not  desirable,  as  other  experiments 
have  given  better  results. 

No  estimate  has  been  prepared. 


Ditto. 


ditto. 


Note. — It  is  requested  that  all  analyses  may  be  \:^\^xi  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrof^en  may  be  stated  in  terms  of  nitrogen,  thus  : — 


Ammoniacal  nitrogen  -        -        -        -        - 
Albuminoid  nitrogen  .  -        - 

I^itrous  nitrogen          ---.,..  t         c  i-  i. 

^^..  .     .,  A  standard  form  for  sewage   analyses  is  very  much 

>iitncmtrogen „^^^^  *b  j  s 

Total  organic  nitrogen         -        -        .        . 


This  cannot  now  be  done  ;  the  analyses  are  given  as 
received. 

standai 
needed. 


A.  Creer. 

Signature  of  officer  under  whose  direction 
the  experiment  was  conducted. 


1219^ 
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ROYAL  COMMISSION  ON  SEWAGE  DISPOSAL 


Appendix  9C. 


Form  A. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  CLOSED  SEPTIC  TANK 

AND  CONTACT  BEDS.     (DOUBLE  CONTACT.) 


Name  of  authority 

Population  of  district      -        -        -  _        _        . 

Water  supply  per  head  of  the  population 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ]       -        -        - 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  stonn,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewei-s  ? 


Sefton  Rural  District  Council. 
(Portion  Kirkby  Park)  80. 
27  gallons  per  day. 
1600  gillons  per  day. 
Domestic,  no  trade  refuse. 


Partially  excluded. 


Oflicer  under  whom  the  experiment  has  been  conducted  -  I   Building  Surveyor  and  Sanitary  Inspector. 

Name  and  qualification  of  chemist  who  has  made  the  • 
analyses. 


(1)  (a)  What  is  the  capacity  in  gallons  of  the   closed 

septic  tank  or  tanks  ? 

(h)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  in  parallel 

(2)  Were  any  observations  made  as  to  the  filling  up  of 

the  septic  tanks  by  deposit  of  sludge  ? 

If  the  sludge  was  removed  from  the  septic  tanks, 
state  how  often  this  was  done  and,  approximately, 
what  quantity  of  sludge  was  removed  on  each 
occasion. 


4,000. 

Only  one  tank. 

Yes. — Once. 

Contained  about  OO  cubic  ft.  Matter  in  suspension 
being  noticed  in  the  effluent,  which  was  clogging  the 
beds,  the  tank  was  oi)ened  November  23,  after  being 
in  operation  8  months.  A  black  dense  scum  7  inches 
thick  was  found  on  ton,  containing  half  rotten  paper, 
corks,  matches,  and  fiorous  material.  Upon  opening 
the  valve  (fixed  14  inches  above  the  floor  of  tank  for 
emptying)  the  contents  subsided  to  its  level.  On 
further  examination  found  ;— Scum  7  inches  thick, 
water  3  inches,  dei)08it  4  inches,  suspended  matter  in 
eflfluent  due  to  obstruction  in  storm-overflow,  allowing 
storm  water  to  itass  into  tank. 


(3)  (a)  What  was  the  water-holding  capacity  at  com-   I   250  gallons, 
mencement  of  experiment  of  tne  coarse  beds   ' 
when  filled  with  the  filtering  material  ?  f 


(6)  What  was  the  depth  of  these  beds  ?    - 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

(4)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 

(5)  What  was  the  water-holding  capacity  of  the  coarse  beds 

at  end  of  exjjeriment  i  Was  this  measurement 
made  after  resting,  and  if  so,  what  was  the  dura- 
tion of  the  resting  ] 

((>)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ? 

(//)  What  was  the  depth  of  these  beds  ? 

What  were  the  nature  and  size  of  the  filtering 
material  1 

Give  particulai*s  of  measurements  made  from  time  to 
time  during  the  cxi»eriment  of  the  water-holding 
cAi)acity  of  the  fine  beds,  stating  in  each  case 
whether  measurement  was  made  after  resting  or 
not. 

(a)  What  was  the  water-holding  capaciV  of  fine  beds 
at  end  of  experiment  ? 

(f))  Was  this  measurement  made  after  resting  and,  if 
so,  what  was  the  duration  of  the  resting  ? 


1  ft.  6  in. 

I  in.  and  |  in. 


No  reliable  measurements,  but  estimate  the  beds  have 
little  more  than  half  the  water-holding  capacity  as  at 
first. 


1  ft.  6  in. 
i  in.  to  2  in. 

Same  as  coarse  bed. 
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<9)  State  method  of  working  of  contact  beds,  *.e.,  number 
of  fillings  per  day  of  twenty-four  hours,  and 
periods  of  (a)  filling,  (b)  standing  full,  (c)  emptying, 
and  (e)  resting. 

(10)  State  by  what  method  the  tank  liquor  was  distributed 
on  the  beds. 

<11)  What  was  the  average  (juantity  of  sewage  in  gallons 
dealt  with  daily  ? 

(12)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  i 

If  80,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

^13)  State  at  what  intervals  analyses  of  the  effluent  were 
made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  settle  before 
being  analysed. 

^14)  Give  (a)  the  average  of   the  analyses  of  the  final 
effluent  from  the  beds. 

(b)  the  best  analysis  of  the  final  effluent  and  date 

^vhen  sample  was  taken,  and 

(c)  the  worst  analvsis  of  the  final  effluent  and  date 

when  sample  was  taken. 

((£)  the  average  of  the  estimations  made  of  the 
solids  in  suspension  in  the  tank  liciuor  as  it 
went  on  to  the  first  bed. 

(e)  the  average  of  the  astimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were 
these  putrescible  ? 

(15)  Give  a  typical  analysis  of  the  crude  sewage  to  which 

the  experiment  relates. 

(16)  Between  what  dates  was  the  experiment  conducted? 
If  there  were  any  periods  of  rest,  state  their  duration. 

(17)  Give  particulars  of  any  observations  which  have 

been   made  of  the  tenipei*atures  of   the  conta^jt 
beds  at  different  depths. 


a.  5  or  6  times. 

6.  Varying  from  i  to  1  hour  according  to  flow. 

c.  10  minutes. 

e.  Varying  from  J  to  1  hour. 

Direct  by  automatic  syphons  (no  troughs). 

1,600  gallons.) 

Yes.    Improved  by  dilution,  not  good  afterwards. 


Appendix  9C. 


None  discernible  to  the  eye. 


Good  at  first,  but  bad  as  filters  began  to  sludge  up  after 
6  months,  constant  work. 

None  taken. 


None, 

None  taken,  but  on  two  occasions  ice  i  in.  thick  fonned 
over  the  portion  containing  syphon  in  the  coarse  bed. 
No  ice  on  fine  bed. 


(18)  Was  any  nuisance  caused  by  the  experimental  works  ?  j   None. 

(19)  Is  the  exx)eriment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 


(20)  Give  particulars  of  any  other  observations  of  impor- 
tance which  were  recorded. 


Under  alteration  for  the  purpose  of  experiment  for  the 
precipitation  of  matter  m  solution. 


(21)  What  inferences  have  been  drawn  from  the  experi- 
ment? 


f 


Any  offensiveness  noticed  at  the  time  of  the  discharge  of 
filtrate  had  completely  disappeared  by  the  time  it 
reached  Waddagor  Lane,  370  yards  distant.  It  had 
evidently  become  oxidized  and  clarified  during  its 
passage  down  an  open  ditch  for  this  distance. 

The  filter  area  is  insufficient  in  this  case.  Filters  should 
receive  a  fixed  quantity  at  a  time  from  a  measuring 
tank.  Filters  should  be  of  sufficient  capacity  to  wortf 
only  once  a  day.  Storm  water,  except  in  very  small 
quantities,  should  be  excluded.  Double  contact  is 
necessary. 

Yes. 


£2  11«.  Od, 


Nil. 


•(22)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole 
of  the  sewage  of  the  district,  i)lease  state 

(a)  what  would  be  the  estimated  capital  cost  per  head 

of  constructing  the  works  of   disposal — ex- 
cluding the  cost  of  land  and  cost  of  sewers. 

(b)  what  would  be  the  estimated  annual  cost  per  head 

of    purifying    the   sewage    by   this    system, 
excluding  the  annual  repayment  of  any  loan. 

JTofe.— It  is  requested  that  all  analyses  may  be  given  in  parts  per  100,000,  and  that  the  various  compounds  of 
^trogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen  ; 
Touil  organic  nitrogen. 


F.  Pool. 

Signature  of  officer  under  whose  direction  the 
experiment  was  conducted. 


i^ia 
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ROYAL  CX)MMISSION   ON  SEWAGE   DISPOSAL: 


Appendix  9C.  Fonii  B. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN  CHANNEL  AND  CONTACT 

BEDS.    (SINGLE  CONTACT.) 


Name  of  authority 

Population  of  district      ------- 

Water  supply  per  head  of  the  population 
Estimated  or  measured  dry  weathsr  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ?      -        -        - 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Carlisle. 

42,000,  estimated. 

29*45  gallons  per  day. 

1,317,000  gallons  per  day. 

In  addition  to  the  above  a  quantity  of  clean  subsoil  water 
finds  its  way  into  the  sewers. 

Yes.  Liquid  waste  from  dyeing  processes,  wool  scouring, 
engine  and  condensing  water.  Waste  water  from  felt 
washing  at  hat  works.    About  38  per  cent. 


No. 

Henry  C.  Marks,  City  Engineer. 
Dibdin  and  Thudichum,  London. 


(1)  {a)  What  is  the  capacity  in  gallons  of  the  open 

channel  or  tanks  ? 

{(i)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  in  parallel. 

(2)  Were  any  observations  made  as  to  the  filling  up  of 

the  channel  by  deposit  of  sludge  1 

If  the  sludge  was  removed  from  the  channel,  state 
how  often  this  was  done  and,  approximately,  what 
quantity  of  sludge  was  removed  on  each  occasion. 

(3)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  coarse  beds 
when  filled  with  the  filtering  material  ] 

(b)  What  ,was  the  depth  of  these  beds  1 

(c)  ^Vhat  were  the  nature  and  size  of  the  filtering 

material  ? 

(4)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
caj)acity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 

(5)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  ]  Was  this  measurement 
made  after  resting,  and,  if  so,  what  was  the  dura- 
tion of  the  resting  ? 

(())  {(i)  What  was  "the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  1 

(b)  What  was  the  depth  of  these  beds  ?     -        -        - 

(r)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

(7)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  the  fine  beds,  stating  in  each  case 
whether  measurement  was  made  after  resting  or 
not. 

(8)  (n)  What  was  the  water-holding  capacity  of  fine  beds 

at  end  of  experiment  ? 

(/>)  Was  this  measurement  made  after  resting,  and, 
if  so,  what  was  the  duration  of  the  resting  ? 

(9)  State    method    of    working    of    contact   beds,    i.e., 

number  of  fillings  per  day  of  twenty-four  hours, 
and  periods  of  (a)  tilling,  (/>)  standing  full,  (c) 
emptying,  and  (e)  resting. 


22,000  gallons. 
Only  one  channel. 


Yes. 


Sludge  accumulated  until  septic  action  was" established, 
and  it  then  disappeared,  becoming  soluble.  No 
deposit  has  taken  place  since. 

50,600  gallons  average. 


Averaging  3  ft.  10  in. 

Red  sandstone    broken  into  large  pieces  varying  from 
1  in.  to  5  in.  in  diameter. 

In  work. 


Present  capacity  46,600  gallons.      Beds  still   working. 
Each  bea  rests  about  24  houi*s  per  week. 


No  fine  beds. 

No  fine  beds. 
No  fine  beds. 

No  fine  beds. 


(10)  State  by  what  method  the  tank  liquor  was  distri- 
buted on  the  heds. 


Almost  three. 
Filling 
Standmg  full 
Emptying 
Resting 


If  hours 
2 

H 
2 


»> 


}) 


>» 


Open  wooden  troughs. 
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11)  What  was  the  average  quantity  of  sewage  in  gallons   j  June  to  August 

dealt  with  daily  ?  ;  August  to  November 

Since  November 


200,000  gallons.  Appendix 9C. 

450,000 

466,000 


(12)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  1 
If  so,  state  to  what  extent,  and  how  the  rasults  were 
affected  by  such  increase. 

(13)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  settle  before 
being  analysed. 

(14)  Give  (a)  the  average  of  the  analyses  of  the  final 

etfluent  from  the  beds. 
(6)  the  best  analysis  of  the  final  effluent  and  date 

when  sample  was  taken,  and 
(r)  the  worst  analysis  of  the  final  effluent  and  date 

when  sample  wsis  taken. 

(ti)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  tank  liquor  as  it  went  on 

to  the  first  bed. 
(f )  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  coarse  bed  effluent.   Were 

these  putrescible  ? 

(15)  (Jive  a  typical  analysis  of  the  crude  sewage  to  which 

the  experiment  relates. 


3)1,116,000 
372,000 

No,  we  pump  our  sewage  from  the  outfall  sewer  as  we 
reqidre  it. 


July  10th,  A.ugust  16th,  October  23rd,  November  27th, 
1900.    January  9th,  1901.     Settled. 


10)  Between  what  dates  was  the  experiment  conducted  1 
Tf  there  were  anyf^eriods  of  rest,  state  their  duration 

(17)  (jive  i>articulars  of  any  observations  which  have 
been  made  of  the  temx)erature8  of  the  contact  beds   i 
at  different  depths.  i 

(IB)  Was  any  nuisance  caused  by  the  experimental  works?   i   ^o. 

Yes. 
Yes. 


/  Fine  beds  not  constructed. 


18*4  parts  per  100,fXK). 


4^8  part^  per  100,(K)0. 
No  fine  beds  yet. 


Chlorine 

Ammoniacal  nitrogen   - 
Albuminoid  nitrogen    - 
Oxygen  absorbed  in  4  houi-s  - 
Susi>ended  matters 

June  to  present  date. 

24    hours   each    week,  and    for    short  periods  due  to 
temj)orary  engine  lireaking  down. 

Not  taken. 


f5-3 

parts  per  100,000. 

2-000 

)) 

0-324 

)) 

3-71 

» 

24-0 

ij 

(19)  Is  the  exi>eriment  still  proceeding? 
If  so,    may  the   Commission    inspect    the    works, 

should  they  deem  it  desirable  to  do  so  ? 

(20)  (iive    particulars   of    any   other    observations   of 

im|>ortance  which  were  recorded. 


(21)  AMiat  inferences .  have  been  drawn  from  the  experi- 
ment ? 


The  work  has  been  interrupted  in  consequence  of  the 
pumping  arrangements  bein^  incomplete,  with  the 
result  that  after  each  resumption  of  work  the  effluents 
were  not  up  to  the  quality  of  those  obtained  when  the 
beds  had  been  working  systematically. 

That  the  sewage  can  be  purified  by  these  very  coarse 
beds  to  the  following  extent : — 
Sewage  between  6  a,m.  and  1  p.m.  November  ^th,  1900, 

Suspended  matters  reduced  by  sro  per  cent. 

Dissolved  impurities  albuminoid  nitrogen  by  30'9  per  cent. 

Dissolved  impurities  oxygen  absorbed  by  26*9  i>er  cent 

These  effluents  maintained  their  aeration  fairly  well. 
The  beds  had  been  working  steadily  for  about  two 
months. 

Sewage  between  2,J!fo  p.m.  arul  i^  p.m.  Jamiatn/  8th^  1901. 

Suspended  matters  reduced  by  76*8  per  cent. 

Dissolved  impuritiesalbuniinoid  nitrogenby  3r7per  cent. 
;    Dissolved  impurities  oxygen  absorbed  by  23*1  per  cent. 

The  effluents  did  not  maintain  their  aeration  for  24  hours. 
The  working  of  the  beds  had  been  inteiTUpted  by  the 
pumping  arrangements. 

(22)  If  it   is  considered  that  it  would  be  practicable  to  I   ^®^- 

mlopt  this  system  for  the  disposal  of  the  whole  of  ' 

the  sewage  of  the  di.strict,  please  state  •  "^s^uod  i 

(ri)  what  would  be  the  estimated  capital  cost  per  I 

head  of  coastructing  the  works  of  disposal—  ' 
excluding  the  cost  of  land  and  cast  of  sewers. 

(//)  what  woula  be  the  estimated  annual  cost  per  ' 

head  of  purifying  the  sewage  by  this  system—  i 

excluding  the  annual  repayment  of  any  loan.  ; 

N'.fte. — It  is  requested  that  all  analyses  may  l)e  given  in  i>arts  per  100,000,  and  that  the  various  compounds  of 
nitroj^en  may  be  stated  in  terms  of  nitrogen,  thus  :— 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen  ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 

Henry  C  Marks, 

C^ty  Engineer. 
Signature  of  officer  under  whose  direction  the 
experiment  wa^  conducted. 
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EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTIC  TANK 

AND  CONTACT  BEDS.    (SINGLE  CONTACT.) 


Name  of  authority 


Population  of  district 

Water  supply  per  head  of  the  f  opulation 

Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ?      -        -        - 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  exi)eriment  has  been  conducted.   I   The  re[»lie.s  refer  to  the  whole  works. 


Haslingden,  Rawtenstall,  and  Bacup  Outfall  Sewerage 
Board. 

73,000. 

25  gallons  per  day. 

Two  million  gallons  per  day. 

No.  The  sewera  are  only  constnioted  for  domestic  sewage 
requirements.  Sonae  dye  works  or  print  works  refuse 
has  by  accident  got  in.      The  source  is  not  yet  traced 


Partially.    The  surface  water  is,  where  practicable,  turned 
into  the  river. 


Name  and  qualification  of   chemist  who  has  made  the 
analyses. 


The  analyses  of  the  Mersey  and  Irwell  Joint  Rivers 
Committee  have  been  taken. 


(1)  (a)  What  is  the  capacity  in  gallons  of  the  open  septic 

tank  or  tanks  ? 

(b)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  in  parallel. 

(2)  Were  any  observations  made  as  to  the  filling  up  of 

the  septic  tanks  by  deposit  of  sludge  ? 


If  the  sludge  was  removed  from  the  septic  tanks, 
state  how^  often  this  was  done  and,  approximately, 
what  quantity  of  sludge  was  removed  on  each 
occasion. 

(3)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  coarse  beds  when 
filled  with  the  filtering  material  ? 

(b)  What  was  the  depth  of  these  beds  ?     -        -        - 

(c)  What  were'  the  nature  and  size  of  the  filtering 

material  ? 


About  2,000,000  gallons. 

Four  tanks,  each  180  feet,  long  by  60  feet  average  depth 
7  J  feet.    All  at  work  together. 

Yes.  There  is  only  a  small  def>o6it.  On  oth  February, 
1900,  it  was  reported  that  the  deposit  of  sludge  in  U 
weeks  was  le^s  than  deposit  under  chemical  precipita- 
tion for  4  weeks. 


None  has  been  removed  since,  and  the  deposit  of  slud 
has  not  increased  to  any  extent. 


I 


The  artificial  filter  beds  are  16  in  number,  each  4."> 
feet  long  by  30  feet  wide  and  5  feet  deep.  Total  area 
2,400  superficial  yards. 

5  feet,  filtering  media  3  feet  deei). 

Filters  constructed  as  follows  : — 4  inch  drain  tiles  on  the 
floor  surrounded  with  burnt  ballast,  8  inches  of  coarst* 
coke,  4  inches  of  burnt  ballast  >vith  aerating  pipes  laid 
in  same,  14  inches  of  coarse  and  fine  coke  mixed,  the 
whole  covered  with  6  inches  of  fine  clinker  cinders. 


Note.— In  actual  working  it  was  found  that  a  thin  scum  formed  over  the  top  layer  of  finer  material,  causing  a  clogging 
in  the  working  unless  constantly  cleaned.  It  has  now  been  found  that  coarse  clinkers  and  coke  of  the  size 
of  a  walnut  or  a  little  larger  is  much  more  etFectual  than  the  fine  clinker  cinders,  which  are  being  gi*adually 
replaced. 


(4)  Oive  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 

(5)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment?  Was  this  measure- 
ment made  after  resting,  and,  if  so,  what  was  the 
duration  of  the  resting  ? 

<6)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  fine  beds 
when  fill^  with  the  filtering  material  ] 

(f )  What  was  the  depth  of  these  beds  ? 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

(7)  Crive  |>articulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  of  the  fine  beds,  stating  in  each  case 
whether  measurement  was  made  after  resting  or 
not. 

{8)  (a)  What  was  the  water-holding  cai>acity  of  fine 
beds  at  end  of  experiment  ? 

(/y)  Was  this  measurement  made  after  resting,  and, 
if  so,  what  ^^•as  the  duration  of  the  resting  ? 


Xone  made. 


This  is  not  an  exi)eriment  but  work  in  actual  use,  and 
they  are  still  in  use. 


Have  none.    The  coarse  filter  filtrate  is  passed  on  to  land 
for  final  treatment. 
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(9)  State  method  of  working  of  contact  beds,  i.e.,  number 
of  fillings  per  day  of  24  hours,  and  periods  of 
(a)  filling,  (A)  standing  full,  (c)  emptying,  and 
(e)  resting. 


(10)  State  by  what  method  the  tank  liquor  was  dis- 

tribute! on  the  beds. 

(11)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  I 

{\i)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm '? 

If  so,  state  to  what  extent,  and  how  the  results  were 
afiected  by  such  increase. 

(13)  State  at  what  intervals  analy.sos  of  the  effluent  were 

made,  and  whether  the  samples  were  filtered 
through  filter  pai)er  or  allowed  to  settle  before 
being  analysed. 

(14)  (iive  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  l>eds. 

Xot^.— The  analyses  are  of  the  filtrate   after 
land  treatment  as  well  as  beds. 

(h)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  takeii,  and 

(r)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  tcdcen. 

{d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  first  bed. 

{e)  the  average  of  the  astimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  AVere 
these  putrescible  ] 

(15)  (live  a  typical  analysis  of  the  crude  sewage  to  which 

the  experiment  relates. 


16)  lietween  what  dates  was  the  experiment  cr)nducted? 

If  there  were  any  periods  of  rest,  state  their  dura- 
tion. 

(IT)  (Jive  particulars  of  any  observations  which  have 
been  made  of  the  temperatures  of  the  contact  beds 
at  different  depths. 

(1^^)  Was  any  nuisance  caused  by  the  exi»erimental 
works  1 

09)  Is  the  experiment  still  proceeding  ? 


If  so,  may  the  Commission  inspect  the  works,  shrmld 
they  deem  it  desirable  to  do  so  .' 

(2ij)  (iive  particulars  of  any  other  ol)servations  of  impor- 
tance which  were  recorded. 

(il)  What  inferences  have  been  drawn  from  the  exi)eri- 
ment  ] 


The  contact  beds  aie  worked  as  follows  :  They  are  filled  Appendix  9C. 

twice  during  the  day  (1:».  hours).    The  tilling  takes 

about  three  hours,  they  stand  full  one  hour  ;  they  are 
then  ran  oS  in  alx)Ut  two  hours,  and  rest  during  the 
night  for  12  hours. 

By  carriers  and  penstocks  and  valves  with  side  distribu- 
ting troughs. 

The  works  filter  and  land  deal  with  2,(XX),ono  gallons 
.  daily. 

The  storm  increase  was  dealt  with  by  storm  overflows 
working  when  sewage  diluted  eight  times. 


None  were  made  except  those  of  the  Inspectors  of  the 
Mersey  and  Irwell  Johit  Hivers  Committee. 


Oxygen  absorbed  four  hours  test,  grains  per  gallon,  '94. 


November  13,  liKXJ.  3  p.m.  Tine  weather,  heavy  rain 
previous  day.  Oxygen  absorbed  four  hours  test,  grains 
per  gallon,  0*28. 

July  13,  IJKiO.  1.15  p.m.  Fine  weather.  Oxygen  absorbed 
as  before,  1*38. 

None  made. 


None  made. 

Grains  per 
gallon. 
Chloride  combined  -----      4*26 

Ureal  ammonia       ------      0*868 

Albuminoid  ammonia     -----      0*476 

Oxygen  absorbed  from  permanganate  of  potash 

at  80°  F.  in  four  houi*s  -        -        -      2-80 

Total  .solids     .---.--    48*00 

Mineral -        -    32*00 

Volatile  -        -------     ig-oo 

Hardness,  3")  degrees. 


The  observations  furnished  are  on  the  working  of  the 
whole  works. 


No. 


The  works  are  still  being  carried  on  in  the  same  way. 
The  saving  between  this  and  the  old  chemical  precipi- 
tation system  V)eing  over  1,000/.  a  year. 

Yes.     Certainlv. 


As  before  stated  the  disposal  of  the  whole  sewage  is 
effected  bv  this  means. 


It  is  imjwssible  to  say.  So  much  dei)ends  on  the  adapt- 
ability of  the  soil  {i.e.,  clay  land  may  not  require  con- 
crete works,  ttc),  and  the  nature  of  the  construction. 

4«.  ed. 


>li)  If  it  is  considered  that  it  would  be  practical>le  to 
adopt  this  system  for  the  disposal  of  the  whole 
t)f  the  sewage  of  the  district,  please  state. 

\ii)  what  would  be  the  estimate<l  capital  cost  per 
head  of  constructing  the  works  of  dispo.sal 
—  excluding  the  cost  of  land  ami  cost  of 
sewers, 

('')  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  rei>ayment  of  any  loan. 

.Vo/e.— It  is  retiuested  that  all  analyses  may  be  given  in  parts  i.er  100,000,  ana  thai  the  various  compounds  of 
nitn»g<-n  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen ; 

Albuminoid  nitrogen  ; 

Nitrous  nitrogen  ; 

Nitric  nitrogen  ; 

T(.»tal  oriranic  nitrogen. 

Ihcni).  AVm.  IUiglkr. 

('lerk  to  the  Roarvi. 
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EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTIC  TANK 

AND  CONTACT  BEDS.    (SINGLE  CONTACT.) 


Name  of  authority 
Population  of  district 


Water  supply  per  head  of  the  i)opulation 

Measured  dry  weather  flow  of  sewage      ...        - 

Is  any  trade  refus3  taken  into  the  sewers  ? 

If  so,  state  from  what  processas  it  is  derived  and, 
approximately,  what  |)ercentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  sui-face  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 


Hendon  Urban  District  Council. 


,   22,500.      About    18,000   to    19,000   drained    to    outfall 
works  at  present. 

About  35  gallons  per  day. 
700,000  gallons  per  day. 

Laundnr  work  may  be  regarded  as  the  staple  industry  of 
the  place.    This  is  also  a  residential  suburb  of  London. 


Officer  under  whom  the  experiment  has  been  conducted 

Name  and  (qualification  of  chemist  who  has  made  the 
analyses. 


•» 


In  nearly  all  the  roads  there  is  a  separate  surface  water 
drain  as  well  as  a  sewer,  and  such  surface  water  drain 
takes  the  water  from  the  front  roofs  of  most  of  the 
houses  as  well  as  all  the  surface  water  from  the  roads 
themselves. 

Engineer  and  Surveyor. 

Mr.   Frank   W.  Andrew,   M.R.C.S.,    L.R.C.P.,    Medical 

Officer  of  Health  for  Hendon. 
Dr.  Houston  (crude  sewage  and  resulting  effluent   from 

Col.  Ducat's  Filters). 
Dr.  Bevan,  County  Analyst. 


<1)  (a)  What  is  the  capaxjity  in  gallons  of  the  open  septic 
tank  or  tauKS  ? 


(b)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  in  parallel. 

(2)  Were  any  observations  made  as  to  the  filling  up  of 

the  septic  tanks  by  deposit  of  sludge  ? 

If  the  sludge  was  removed  from  the  septic  tanks, 
state  how  often  this  was  done  and,  approximately, 
what  quantity  of  sludge  was  removed  on  each 
occasion 

(3)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  exi)eriment  of  the  coarse  beds 
when  filled  with  the  filtering  material  ? 


Only  one  tank  out  of  the  six  chemical  precipitation  tanks 
referred  to  in  Form  "■  C."  has  been  used  as  an  oi>en 
septic  tank.    (5th  November,  1900.) 


About  one  foot  of  sludge  appears  to  have  collected  on 
the  bottom  of  the  tank  in  two  and  a-half  months. 

No  sludge  has  been  removed  ui)  to  the  present. 


(b)  What  was  the  dei)th  of  these  beds  ? 

(c)  What  were  the  nature  and  size  of  the  filtering 

material  ? 

(4)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 

• 

(5)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment?  Was  this  measure- 
ment made  after  resting,  and,  if  so,  what  was  the 
duration  of  the  resting  ? 

(fi)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ? 

{I)  What  was  the  dq)th  of  these  beds  ? 

^c)  W^hat  was  the  nature  and  size  of  the  filtering 
material  ? 


We  have  only  one  set  of  contact  beds  at  present,  consist- 
ing of  three  bacteria  beds,  each  of  800  yards  superficial 
area  and  five  feet  deon.  Hed  No.  1  was  constructed  in 
September  1898,  bed  No.  2  September  1899,  bed  No.  3 
December  1900 ;  cost  of  each  bed  which  is  surrounded 
with  concrete  walls  and  floor  averages  1,000  /.  each  ■ 
3,000  /.  the  three  beds. 


I  in.  clinker  pan  breeze  rejected  by  a  i  in.  sieve  which 
removed  the  fine  stuff. 

Each  of  the  beds  holds  about  120,000  gallons  of  sewa^i^e. 
Effluent  at  one  filling  and  no  reduction  in  cai)acity  has 
been  noticed  at  present. 


See  No.  i.* 


\  No  "  fine ''  beds  at  f)resent. 
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(7)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  the  fine  beds,  stating  in  each  case 
whether  measurement  was  made  after  resting  or 
not. 

(8)  (a)  What  was  the  water-holding  capacity  of  fine  beds 

at  end  of  experiment  ? 

(b)  Was  this  measurement  made  after  resting,  and, 
if  so,  what  was  the  duration  of  the  restmg  1 

(9)  State  method  of  working  of  contact  beds,  i.e.,  number 

of  fillings  per  day  of  twenty-four  hours,  and 
periods  of  (a)  filling,  (6)  standing  full,  (c)  emptying, 
and  (e)  resting. 

<10)  State  by  what  method  the  tank  liquor  was  distri- 
buted on  the  beds. 


(1 1)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  1 

(12)  Was  the  quantitv  of  sewage  dealt  with  increased  in 

time  of  storm  f 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 


(13)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  settle  before 
being  analysed. 

(14)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds  ; 


Cb)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ;  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ; 

(jd)  the  average  of  the  estimations  made  of  the 
solids  in  suspension  in  the  tank  liquor  as  it 
went  on  to  tne  first  bed  ; 


(e)  the  average  of  the  estimations  made  of  the 
solids  in  suspension  in  the  final  efSuent. 
Were  these  putrescible  ? 


(15)  Give  a  typical  analysis  of  the  crude  sewage  to  which 

the  experiment  relates. 

(16)  Between  what  dates  was  the  experiment  conducted  1 
If  there  were  any  periods  of  rest,  state  their  duration. 


(17)  Give  particulars  of  any  observations  which  have 
been  made  of  the  temperatures  of  the  contact  beds 
at  different  depthn. 
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No  fine  beds  at  present. 


Each  bed  filled  and  emptied  once  a  day  only,  resting  all 
night  and  Sundays. 


After  passing  throug[h  an  area  of  two  acres  of  land,  laid 
out  on  the  intermittent  downward  filtration  principle^ 
the  effluent  from  such  intermittent  downward  filtration 
area  is  discharged  on  to  the  coarse  bacteria  beds  by 
concrete  carriers  and  galvanized  iron  sluices  in  the 


earners. 


Yes. 


With  1  in.  rain  in  24  hours  if  during  rainy  time,  the  dry 
weather  flow  is  increased  four  times,  t.e.',  to  2,(XX),000 
gallons.  A  better  effluent  obtained  with  small  quantity 
of  rain,  compared  with  effluent  during  a  dry  summer. 

Samples  allowed  to  settle,  made  from  time  to  time,  not 
at  stated  or  regular  intervals. 


Free  ammonia  1'4  i)arts  per  100,000. 

The  amount  of  albuminoid  ammonia  in  the  crude  sewage- 
has  been  found  by  Dr.  Houston  as  high  as  7*6  per 
100,000,  and  by  Dr.  Bevan  8*4  parts  per  100,000.  The 
albuminoid  ammonia  is  never  less  than  3  parts  per 
100,000  on  an  ordinary  day  and  in  dry  weather  is  much 
more  frequently  run  up  to  8  parts  per  100,000  and. 
over. 

Alb.  NHg  13  per  100,000  on  13th  Februairy  1899. 

Alb.  NH3  -17  per  100,000  on  18th  May  1900. 

Cannot  give  this. 

Dr.  Barwise  found  in  the  crude  sewage  315  parts  of  solid 
matter  per  100,000,  1 98*5  parts  of  which  were  in  sus- 
pension. 
20th  November  1897 : 

Free  ammonia  6*16  parts  per  100,000. 

Organic  ammonia  3*8  parts  per  100,000.. 
Professor  Corfield  found  on  10th  May  1898  :, 

Total  solids  265*3  parts  per  100,000. 

Fixed  115*1  parts  per  100,000. 

Volatile  160*2  „ 


» 


)9 
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Dr.  Bevan  : 

Total  solids  dried  at  212''  F.  -        -      134 

Solids  in  suspension  -----    none 

Solids  in  solution 130*4 

Mineml  matter  in  solution        -        -        -        1*43 
Alb.  Ammonia          -----  •143 

Oxygen  consumed  in  32  hours  -                -  '51 

Chlorine   -        - 14-3 

Dr.  Bevan  states  that  the  percentage  of  purification 
effected  is  93  per  cent,  on  the  albuminoid  ammonia  and 
82  per  cent,  on  the  oxygen. 

See  14  (d)  ante. 


September  1898  and  still  going  on. 
Sundays.    Bacteria  beds,  always  resting. 
Week  days.    Each  bed  filled  onco  a  day. 

It  has  been  noted  that  during  the  time  sewuge  effluent 
was  in  contact  with  the  filtering  media  in  bacteria  beds, 
temperature  increased  on  an  average  1  degree  F.  only 
(thermometer  placed  two  feet  below  surface  of  bed) 
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Appendix  0C«(  18)  Was  anv  nuisance   caused   by  the   experimental 

works  T 


(19)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(20)  Give  particulars   of   any    other    observations   of 

importance  which  were  recorded. 

(21)  What  inferences  have  been  drawn  from  the  experi- 


,.ty\  «w>  _ 


(22)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers ; 

(6)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repayment  of  any  loan. 


There  is  none.    (Far  less  than  on  the  land.) 

Tee. 

With  pleasure  any  time. 


That  it  has  been  demonstrated  beyond  a  doubt  that  open 
septic  or  detritus  tanks  with  a  capacity  of  not  less  tnan 
one  day's  dry  weather  flow  with  subsequent  filtration 
throuf^n  land  laid  out  on  the  intermittent  downward 
filtration  principle  and  afterwards  contact  with  bacteria 
will  produce  an  effluent  which  is  not  injurious  to  fidi 
life  as  the  volume  of  the  effluent  is  about  10  times  the 
volume  of  the  flow  in  the  River  Brent,  into  which  it 
discharges,  as  for  many  weeks  in  the  year  the  volume 
of  water  flowing  in  tne  River  Brent  is  under  22,000 
gallons,  gauged  by  S.S.  Grimley. 

It  will  be  noted  tnat  the  sewage  is  particularly  foal, 
being  little  more  than  a  solution  of  soap  on  three  days 
a  week,  in  addition  to  the  dense  domestic  sewage  on 
all  days. 

A  better  effluent  can  be  obtained  from  artificial  bacteria 
beds  than  from  the  clay  land  forming  the  site  of  the 
outfall  works. 


Quite  practicable. 


10a.  per  head  first  cost  of  bacteria  beds  in  addition  to  the 
present  open  septic  or  detritus  tanks. 

2^.  10a.  to  3Z.  per  million  gallons  of  dry  weather  flow. 
If  all  the  water  were  taken  into  account,  the  mean  would 
be  26a.  to  30a.  per  million  gallons  treated,  but  it  is  far 
better  to  take  the  cost  on  the  dry  weather  flow.  Let 
this  be  understood  to  be  uniform  throughout  the 
replies,  t.^.,  cost  to  be  ffiven  on  the  dry  weather  flow, 
which  is  the  only  reliaole  data. 


^TuofiiTofe. — It  is  requested  that  all  analyses  may  be  given  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be'stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen ; 

Albuminoid  nitrogen ; 

Nitrous  nitrogen  ; 

Nitric  nitrogen ; 

Total  organic  nitrogen. 

S.  Slates  Grimlet, 

Assoc.  Member  Inst  C.K 

'   ^  •    ■  Sifpature  of  Officer  under  whose 

direction  the  experiment  was  conducted. 


APPENDIX. 
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Form  B, 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTIC  TANK  AND  CONTACT 

BEDS  (SINGI.E  CONTACT). 


Appendix  9a 


Name  of  authority  ----^--- 

Population  of  district 

Water  supply  per  head  of  the  population        ... 

Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  1 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percental  of  the  total  dry 
weather  flow  of  sewa^  is  made  up  of  trade 
refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted. 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


County  Boroughlof^West  Bromwich. 

(1891).    59,489. 

20  gallons  per  day. 

About  400,000  gallonsfper^day,  high  level  sewage. 

None. 


Wholly  excluded. 

Borough  engineer  and  surveyor. 

H.  Silvester,  F.I.C.,  F.C.S.,  borough  analyst. 


(1)  <a)  What  is  the  capacity  in  gallons  of  the  open 

septic  tank  or  tanks  1 
{b)  If  tiiere  was  more  than  one  tank^  state  whether 
ihey  were  worked  in  series  or  m  parallel. 

(2)  Were  any  observations  made  as  to  the  filling  up  of 

the  septic  tanks  by  deposit  of  sludge  ? 
If  the  sludge  was  removed  from  the  septic  tanks, 
state  how  often  this  was  done  and,  approximately, 
what  quantity  of  sludge  was  removed  on  eacn 
occasion. 

(3)  (a)  What  was  the.  water-holding  capacity  at  com- 

mencement of  exneriment  of  the  coarse  beds 
when  filled  with  tne  filtering  material  ? 

(6)  What  was  the  depth  of  these  beds  ? 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

[i)  Give  particulars  of  measurements  made  from  time  to 
time  durine  the  experiment  of  the  water- holding 
capacity  of  coarse  beds,  stating  in  each  case 
whetJier  the  measurement  was  made  after  resting 
or  not. 

(5)  What  was  the  water-holding  capacity  of  the  coarse 

bedaat  end  of  experiment?  Was  this  measure- 
ment made  after  restine,  and,  if  so,  what  was  the 
duration  of  the  resting? 

(6)  (a)  What  was  the  water-holding  capacity  at  com-  ^ 

mencement  of  experiment  oi  the  fine  beds 
when  filled  with  tne  filtering  material  ? 

(6)  What  was  the  depth  of  these  beds  ? 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

(7)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  the  fine  beds,  stating  in  each  case 
whether  measurement  was  made  after  resting  or 
not. 

(8)  (a)  What  was  the  water-holding  capacity  of  fine  beds 

at  end  of  experiment  ? 
(6)  Was  tlus  measurement  made  after  restinf^,  and, 
if  so,  what  was  the  duration  of  the  resting  ? 

(u)  State  method  of  working  of  contact  beds,  t,e,,  number 
of  fillings  per  day  of  twenty-four  hours,  and 
periods  of  (a)  filling,  (b)  standing  full,  (c)  empty- 
mg,  and  (e)  resting. 

(10)  State  by  what  method  the  tank  liquor  was  distri- 

buted on  the  beds. 

(11)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  7 

(12)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 
If  ao,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(13)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  settle  before 
being  analysed. 

(14)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds 
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60,000  (25,000  each). 

Two  tanks,  worked  both  in  parallel  and  in  series. 

Yes  ;  one  of  the  tanks  was  used  only  from  October  3rdL 
1899,  to  September  IStk  1900,  it  was  then  run  out  and 
about  100  cubic  yards  ot  sludge  was  found  in  it. 


About  16,666  gallons,  taking  it  at  one-third  of  the  capacity 
of  bed. 

3  feet. 

Screened  engine  ashes  i-inchto  2 -inch  mesh. 

After  the  bed  had  worked  twelve  months,  and  had 
treated  during  that  time  818  fillings,  a  meter  was  fixed 
at  the  outlet  and  readings  taken. 


9,950  gallons,  average  of  twelve  readings. 


After  the  sewage  had  been  treated  in  the  coarse-grained 
beds  it  was  passed  on  to  the  land  which  had  been 
underdrained  and  took  the  place  of  fine-grained  beds. 


Three  fillings  every  24  hours,  Sundays  excepted,  (a)  1^ 
hours,  (b)  2  hours,  (c)  emptying,  li  hours,  restmg  3 
{    hours  every  8  hours. 

By  iron  troughs. 

Estimated  at  45,000  gallons  at  commencement. 

No.  1. 


Samples  analysed  at  various  dates  between  November, 
1899,  and  September,  1000,  18  in  all 


See  following  tables. 
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Analyses  of  Samples  of  Sewage  and  Effluents  after  Bacteria  Treatment  fi-om  Friar  Park  Sewa^  Farm,  West  Bromwich, 

by  H.  Silvester,  F.I.C.,  F.C.S.,  Borough  Analyst. 


1 1* 


(Qiuuititiei  BUted  in  parts  per  100,000.) 


HIGH  LEVEL. 

• 

o 

1 

CRUDE  SEWAGE. 

Bate. 

Chlorine. 

Oxygen 
absorbed 

■ 

Nitrogen 

as 
Nitrites 

—     —      .^ 

Ammonia. 

Solids 
in 

t 

Solidfl 
in 

Total 

1 

6 
525 

m 
4  hours. 

and 
Nitrates. 

Free. 

Albu- 
minoid. 

Solution. 

Suspen- 
sion. 

Solids. 

6  November 

*l 

10 

1 
15-2      1      3*900 

NU 

2  800 

•600 

80-0 

2-4 

82-4 

14         „       -        - 

•2 

23 

161 

6-130 

}) 

5  400 

1^220 

100-0 

6  0 

106-0 

22         „       -        - 

3 

40 

27-3 

4-108 

If 

5-00 

•610 

120-0 

43-2 

163-2 

29          „       -        . 

4 

58 

23-5 

6-560 

1 } 

8  403 

-950 

129-0 

102-0 

231-0 

19  December 

o 

90 

16-0 

9-692 

}) 

6-360 

1-325 

1260 

79-6 

205-6 

9  January  - 

♦6 

134 

8-5 

•720 

Trac^    .        1-680 

•092 

910 

4-0 

95-0 

16        „         -        - 

7 

154 

130      1     2-590 

Nil 

2-820 

'380 

76-0 

66*8 

142-8 

31        „         -        - 

8 

192 

17-3 

7-754 

}} 

6*440 

•980 

129-0 

. 

L88-4 

267-4 

7  March 

9 

258 

23  0 

3-806 

1        6-040 

-454 

114-5 

73-8 

lvS8-3 

21      „ 

10 

292 

10-4            2-313 

i« 

4-400 

-390 

73-0 

76*4 

149-4 

29      „          -        - 

11 

312 

7-3            1  -541 

)  1 

2960 

•198 

57-0 

25-0 

82-(» 

6  April 

12 

336 

161       i      9-858 

1  > 

7-112 

•716 

108-0 

58-4 

106-4 

23      „           -        - 

13 

371 

22-9      i      8032 

)) 

8^824 

-718 

122-5 

57-4 

186^9 

23  May 

14 

445 

16-9            8-7i8 

,t 

5-242 

'584 

95-4 

81-2 

176-6 

29  June 

15 

519 

17-2      1      6-211 

}} 

5-022 

•712 

101-5 

98-6 

2011 

25  July 

16 

581 

11 -6            4-700 

ft 

4572 

•630 

82-0 

45-0 

127-0 

liO  August    - 

17 

666 

9-2            2447 

y, 

2^612 

•352 

68-0 

80-0 

148-0 

26  September 

18 

731 

16-0            6-553 

»» 

6-43 

•528 

920 

59-2 

151-2 

Averages    -    > 

■ 

— 

15-97          5-034 

5-118 

-626 

98*43 

60-97 

159-4 

• 

9 

-a 

s 

a 
cd 

d 

;z; 

EFFLUENT  FROM  COARSE  BACTERIA  BED. 

Date. 

Chlorine. 

Oxygen     ^itrogei 
absorbed     <..t..  .. 

>          Ammonia. 

Solids 

in 

Solution. 

Solids 

in 

Total 
Solids. 

Per- 

centage 

in 
4  hours. 

JNitntes 

and 
Nitrates 

Free. 

.  1 

Albu- 
minoid. 

Suspen- 
sion. 

of 

Purificsr 
tion. 

6-Noveml>er 

♦1 

10 

18-8 

1-740 

1 

1-300 

-240 

80-0 

2-4 

82-4 

55-3 

14          „        -        - 

♦2 

23 

18-4               1-240    !     Traces 

2-210 

-180 

90-2 

6-8 

97-0 

79-7 

22          „       -        - 

3 

40 

16-5        !       2-046 

3  000 

•252 

90-8 

72 

98  0 

50-2 

29          „       -        - 

4 

58 

18-3        !       2-920    .       Nil 

5-100 

•492 

107'0 

20-0 

127-0 

55-4 

19  December 

5 

90 

19K)        '       4-222             ..         ,       5-650    I 

•670 

103-0 

14-2 

117-2 

56-4 

9  January  - 

♦6 

134 

11-5 

•980    ,     Traces    1       2-400 

•120 

83-4 

16 

85-0 

_ 

16        „         -        - 

7 

154 

13-5 

2-099    1         „         ;       2-400 

•315 

100*6 

2-4 

103-0 

18-9 

31        „         -        - 

8 

192 

13-5 

2-704             „         ,       3-908 

-286 

920 

8-2 

100-2 

651 

7  March      -     .   - 

9 

258 

13-0 

1-482             „         1       2-808 

-278 

88^0 

464 

92-64 

61-0 

21      „           -        - 

10 

292 

12-5 

2-226 

3100 

-320 

85-4 

3-8 

89-2 

3-7 

29      „           -        - 

11 

312 

15-8 

2-758 

3-760 

-348 

86-6 

6-4 

93-0 

_^ 

6  April 

12 

330 

12-5 

1-915 

2-880 

-212 

83-0 

7^0 

90-0 

80-5 

23      „           .        - 

13 

371 

13-8 

1  -623 

3-363 

•264 

77-0 

4-8 

81*8 

79-7 

23  May 

14 

445 

171 

2-276 

3-217 

-268 

89-8 

6-4 

96^2 

38-7 

29  June 

15 

519 

13-9               2-105    ■ 

3-280 

-264 

80  0 

3-8 

838 

66-1 

25  July 

16 

581 

12-5 

2-140 

3-152 

-224 

85^0 

3-1 

88-1 

54-4 

30  August    - 

17 

666 

14-5 

2-250 

3-640 

-208 

82-5 

7^0 

89-5 

8-5 

26  September 

18 

731 

15-3 

2-258 

3-632 

-284 

78-0 

6*68 

84-68 

65-5 

Averages    -    - 

— 

— 

15-02 

2-165             — 

3-266 

-284 

87-88 

6  46 

94  34 

• 

o 

9 

1 

1 

o 

• 

o 

EFFLUENT  FROM  LAND. 

Date. 

Clilorine. 

Ozygen 
absorbed 

in 
4  hours. 

Nitrogen 
as 

Nitrites    ' 

and 
Nitrates. 

Ammonia. 

Solids 

in 

Solution. 

Solids 

in 
Suspen- 
sion. 

Total 
Solids. 

Per- 
centage 

of 
Pnrifica. 

tion. 

ToUl 
percentage 

Free. 

Albu- 
minoid. 

of 
Purifica- 
tion. 

6  November 

•1 

10 

1 
10-6             -439      1        -846 

1 
•040          -040 

1 
83-0          None 

83-0 

■ 

74-7 

as-7 

14          „       -        - 

♦2 

23 

11-9 

•738 

1-354 

1-000 

•060 

76-4 

36 

79-0 

40-4 

87-9 

22          „       .- 

3 

40 

12-6 

•283 

1-323 

-380 

•058    ,       67^0 

2-4 

69-4 

86-1 

93-1 

29          „        -         - 

4 

58 

12-3 

•298 

1-849 

-280 

•034 

72-0 

Traces 

72-0 

89-8 

95-4 

19  December 

5 

90 

17-2 

•944 

1-297 

1-000 

•085 

92-0 

>» 

92  0 

77-6 

90-2 

9  January  - 

•6 

134 

12-8 

•222 

1-333 

•080 

-035 

82*0 

i> 

82-0 

77-5 

69-4 

16        „         -        - 

7 

154 

10-0 

•432 

1-547 

-400 

•048 

74-8 

1-20 

76-0 

79-5 

833 

31        „         -        - 

8 

192 

14-4 

-266            1-153 

-084     i      -022 

98-0         Traces 

98-0 

901 

96-5 

7  March 

9 

258 

15-0 

•314              -930 

•142 

•040    1       98-0      !      NU 

98-0 

78-8 

94-4 

21      „ 

10 

292 

10  6 

-248            1-547 

-156 

-036    1       75-0      i 

75-0 

88-8 

89-2 

29      ,.           -        - 

11 

312 

8-75 

•194            2-257 

•224 

-036    1       68-6 

— 

68-6 

92-9              87-4 

6  April 

12 

330 

11-0 

-193 

1-442 

•116 

•030           68^0 

Nil          68^0    1 

89-9              98-0 

•23      .,          -        - 

13 

371 

11  0 

•146 

1-384 

•092 

•036 

74-0 

,.       .     74^0 

90-9      i       9S-i 

23  May 

14 

445 

9-5     . 

•617 

•570 

•180 

•056 

82-7      ;  Traces  j     {J2-7 

72-8              83-4 

29  June 

15 

519 

12-2 

•282 

•498 

•444 

-036 

65  0 

2  0 

67-0 

86-6              a5-4 

25  July 

16 

581 

21-4 

-679 

•689 

•25i 

-064         106-0      ;  Traces 

106-9 

68-2      1       8.-)-.) 

:K)  Au,'URt    - 

17 

666 

15-9 

-181 

•980 

•03j 

•028 

83^8 

1-2 

85*0 

91-9      1       9-2-6 

26  September 

18 

731 

11-9 

-170            1-696 

•042 

-015 

82-3 

1-5      1     83-8 

1 

92-4              97-4 

Averages    -    - 

1 

12-72 

1 

-369            1  -260 

•274 

•042           80-4      !         66       81-06 

1 

—                 — 

Samples  1,  2,  and  6  were  taken  after  sewage  had  passed  through  detritus  tanks,  hence  matter  in  puspens'on  is  low.     Samples  6 

and  11  dilute  sewages,  owing  to  heavy  rainfall. 
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{h)  the  best  analvsis  of  the  final  effluent  and  date 
when  sample  was  taken ;  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken ; 

{d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  first  bed ; 

{e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final   effluent.     Were 
.  these  putrescible  ? 

(16)  .Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 

<16)  Between  what  dates  was  the  experiment  conducted? 
I  If  there  were  any  periods  of  rest,  state  their  dura- 
•  ■-    tion. 

(17)  Give  particulars  of  any  observations  which  have 
been  made  of  the  temperatures  of  the  contact  beds 
at  different  depths. 


Appendix  9C. 


60*d7  parts  per  100,000. 


'66  parts  per  100,000. 


See  foregoing  tables. 


Commenced  12th  Beptaimber,  1899,  and  ezteiided  to 
Ist  November,  1900.  Beds  rested  from  5th  December 
to  12th  December,  1899,  and  Sundays. 


HIGH  LEVEL  (Cboss-orainbd  Bed). 


I 

o 

% 

B 

a 


i 

■  &  • 

22 

B  g 

•^1 


-s 


0 
9 

a 


s 

0 
5   0   Q< 

Ho® 


a 

0 
« 

9 

.a 


I 


I 

i 


9S 

9  in  a 

d.0  ^ 

9  m  9 

OiO  0 

9  *^  X 

^<  8 


to 

0 


B£   . 
His  So 


In 

O 


-  o 


&0 
£  0 


iS 


0 

«  «  o 
g  « -4> 

S.0  0 

H  ^O 


189». 
December  13 
13 
13 
14 
14 
14 
16 
15 
15 
16 
16 
18 


11 


11 


»» 


"»i 


It 


74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 


1.0 
9.0 
4.46 

12.0 
8.0 
3.30 

11.15 
7.30 
3.30 

11.0 
7.0 
2.16 


&.m. 
a.ni. 
p.m. 
p.m. 
a.m. 
p.m. 
p.m. 
A.m. 
p.m. 
p.m. 
a.m. 
a.m. 


2.30 
10.15 
5.30 
1.30 
9.0 
4.45 
1.0 
9.0 
4.30 
12.30 
8.15 
4.0 


a.ra. 
a.m. 
p.m. 
a.m. 
a.ra. 
p.m. 
&.m. 
a.m. 
p.m. 
a.m. 
a.]iu 
a.m. 


4.%  a.m. 

6.0   a.m. 

12.15  p.m. 

1.45  p.m. 

7.30  p.m. 

9.0    p.m. 

3.30  a.m. 

5.0   a.m. 

ll.O   a.m. 

12.30  a.m. 

6.15  p.m. 

8.15  p.m. 

3.0   a.m. 

4.30  a.m. 

11.0   a.m. 

12.30  a.m. 

6i30  p.m. 

8.0   p.m. 

2.30  a.m. 

4.0   a.m. 

10.15  a.m. 

11.45  a.m. 

6.0   a.m. 

7.30  a.m. 

Aver 

ages    -    - 

51 
51 
49 
48 
49 
52 
49 
51 
51 
50 
51 
50 


5017 


33 
35 
29 
10 
13 
24 
26 
23 
20 
20 
20 
32 


23-75 


48 
40 
39 
40 
34 
32 
42 
46 
49 
48 
40 
44 


50 

50 
48 
46 
49 
51 
47 
49 
46 
46 
50 
47 


41-91 


48-25 


(18)  Was   anv  nuisance   caused   by  the  -experimental 

'W'orks  f 

(19)  Is  the  experiment  still  proceeding  ? 

I^  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(20)  Ci^i  ve  particulars  of  any  other  observations  of  import- 

ance which  were  recorded. 

(21)  Wliftt  inferences  have  been  drawn  from  the  experi- 

ment 1 

v-^)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

ifi)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal- 
excluding  the  cost  of  land  and  cost  of  sewers. 

('>)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repayment  of  any  loan. 


s 

0 


9 

I 

S. 

9 
H 


,  U 


f-^^ 
§5^ 


50 
49 
47 
46 
49 
49 
46 
49 
49 
46 
50 
46 


48 


llf 

H.ii 


4» 

*^ 

45 
42 

48 
45 
48 

47 
45 
47 
46 


45*6 


None  whatever. 

Yes. 

Yes. 

See  report  enclosed. 

See  report  enclosed. 

The  scheme  proposed  by  me,  and  lately  adopted  for  the 
treatment  of  the  whole  of  the  sewage  of  tne  borough 
includes  detritus  or  open  septic  tanks. 

About  6«. 


See  answer  to  same  question  on  Form  L. 


iVo^^.— It  is  requested  that  all  analyses  may  be  given  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  :— 

Ammonical  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 

Albert  D.  Greatorex,  Assoc.  M.  Inst.  C.E., 

Borough  Engineer  and  Surveyor. 
Signature  of  Officer  under  whose  direction 
the  experiment  was  conducted. 
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BOTAL  CX)MMISSION  OK  SEWAGE  DISPOSM.: 


Appendix  9C.  Form  B. 


EXPEfllMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTIC  TANK  AND 

CONTACT  BEDS.    (DOUBLE  CONTACT.) 


Name  of  authority -.. 

Population  of  district      -       -       -       -       - 

Water  supply  per  head  of  the  population        .       .       . 

Measured  dry  weather  flow  of  sewage     .       .       .       - 
Is  any  trade  refuse  taken  into  the  sewers  ?      -       -        - 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluaed  from  the  ordinary  sewers  f 

Officer  under  whom  the  experiment  has  been  conducted 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


(1)  (a)  What  is  the  capacity  in  gallons  of  the 

septic  tank  or  tanks  ? 

{b)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  m  parallel. 

(2)  Were  any  observations  made  as  to  the  filling  up  of 

the  septic  tanks  by  deposit  of  sludge  ? 

If  the  sludge  was  removed  from  the  septic  tanks, 
state  how  often  this  was  done  and,  approximately, 
what  quantity  of  sludge  was  removed  on  each 
occasion. 

(3)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  coarse  beds 
when  filled  with  the  filtering  material  ? 


(6)  What  was  the  depth  of  these  beds  ? 

(c)  What  were  the  nature  and  size  of  the  filtering 
material] 

(4)  Give  particulars  of  measurements  made  from  time 

to  tune  during  the  experiment  of  the  water-holding 
capacity  of  coarse  oeds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 

(5)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  1  Was  this  measure- 
ment made  after  resting,  and  if  so,  what  was  the 
duration  of  the  resting! 

(6)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  fine  beds 
when  filled  wiih  the  filtering  material  ? 

(6)  What  was  the  depth  of  these  beds  ? 

(c)  What  were  the  nature  and  size  of  the  filtering 
matenal? 

(7)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  the  fine  beds,  stating  in  each  case 
whether  measui'ement  was  made  after  resting  or 
not. 

(8)  (a)  What  was  the  water-holding  capacity  of  fine  beds 

at  end  of  experiment  ? 

(6)  Was  this  measurement  made  after  resting,  and, 
if  so,  what  was  the  duration  of  the  resting  ? 

(9)  State  method  of  working  of  contact  beds,  t.e.,  num- 

ber of  fillings  per  day  of  twenty-four  hours,  and 
j»eriods  of  (a)  nlling,  (b)  standing  full,  (c)  emptying, 
and  (c)  resting. 

[\0)  State  by  what  method  the  tank   liquor  was  dis 
tributed  on   he  beds. 


Batley  Corporation. 

30,000. 

For  domestic  purposes  12  gallons  per  day;  for  trade 
purposes  26  gallons  per  day. 

500,090  gallons  per  day. 

Yes,  from  wool  washers,  blanket  makers,  woollen  manu- 
facturers, dye  works,  carbonizers. 

About  half  the  dry  weather  flow. 

Note.— There  are  very  few  water  closets  in  this  borough. 

Partially. 

Oscar  J.  Barby. 
None  made  yet. 


open 


240,000. 


Not  worked  in  series. 


Yes. 


At  the  end  of  the  first  week  50,000  gallons  of  creamy 
sludge  were  let  off  from  the  bottoms  of  the  tanks.  'This 
quantity  was  gradually  reduced  week  by  week  for  15 
weeks,  since  which  (12  months,  viz. : — ^January  13th, 
1900)  there  has  not  been  any  sludge  let  off. 

Note.— Two  beds,  20  feet  by  20  feet,  and  3  feet  6  inchea 
deep  were  put  mto  use.  Two  months  ago  (November 
9th),  the  nigh  level  bed  has  decreased  ia  holding^ 
capacity  from  38  per  cent,  to  27  per  cent.  And  the 
low  level  bed  from  38  per  cent,  to  33  per  cent. 

See  above. 

Furnace  clinker  broken  to  pass  a  li-inch  screen,  and 
rejected  by  i-inch  screen. 

The  measurements  were  taken  after  resting  m  the  ordi 
nary  way. 


The  material  is  the  same  size  in  both  beds. 


3  fillings  a  day. 

a.  2  hours  filling. 

b.  2  hours  standing  full. 

c.  2  hours  emptying. 

d.  2  hours  resting. 

By  distributing  channels. 
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(11)  What  waa  the  average  quantity  of  aewage  in  gallons 

deaJt  with  daily  ? 

(12)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so.  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(13)  State  at  what  intervals  analyses  of  the  effluent  were 

made,  and  whether  the  samples  were  filtered 
throi4^h  filter  paper  or  allowed  to  settle  before 
being  analysed. 

(14)  Oive  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  Beds ; 

(b)  the  best  analysis  of  the  final  effluent  and  date 

when  sample  was  taken ;  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 

when  sample  was  taken  ; 

(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  first  bed ; 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  final  effluent.     Were 
these  putrescible  ? 

(15)  Give  a  typical  analysis  of  the  crude  sewage  to  which 

the  experiment  relates. 

(16)  Between  what  dates  was  the  experiment  conducted  ? 

If  there  were  any  periods  of  rest,  state  their  dura- 
tion. 

(17)  Give  particulars  of  any  observations  which  have 

been  made  of  the  temperatures  of  the  contact  beds 
at  different  depths. 

(18)  Was  anv  nuisance  caused   by  the   experimental 

works? 

(19)  Is  the  experiment  still  proceeding? 

If  so,   may  the   (Commission   inspect   the   works, 
should  uiey  deem  it  desirable  to  do  so  7 

(20)  Give  particulars  of  any  other  observations  of  im- 

portance which  were  recorded. 

(21)  What  inferences  have  been  drawn  from  the  experi- 

ment? 


8,000  gallons. 
No. 


App«idiz0C. 


<22)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  What  would  be  the  estimated  capital  cost  per 

head  of  constructing  the  works  of  dispossa — 
excluding  the  cost  of  land  and  cost  of  sewers 

(b)  what  would  be  the  estimated  annual  cost  per 

head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repayment  of  any  loan. 


JTote.— Dr.  M.  Wilson,  Chief  Inspector  of  the  West 
Riding  Rivers  Board,  is  by  his  staff  about  to  make  some 
analyses  at  these  works,  copies  of  which  shall  be  sent  on 
to  tne  Gommission. 


No.    They  are  not. 


From  November  9th  to  the  present  date. 
The  beds  rest  all  day  on  Sundays. 

None  made. 


No. 

Yes. 

Yes,  certainly. 


The  following,  viz. :— As  the  final  effluent  is  onlj  slightly 
cloudy  (after  standing  12  hours  it  la  quite  bright),  and 
has  no  tendency  to  secondary  putrenction,  it  is  quite 
possible  to  purify  sewage  oontaming  a  substantial  pro- 

Sortion  of  trades  wartea,  by  open  septic  tanks  and 
ouble  contact  beds. 

Yes. 


Ten  shillings. 


Eight  pence. 


Note.—lt  is  requested  that  all  analyses  may  be  given  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  ;— 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 

O.  J.  EntBT, 

Signature  of  Officer  under  whose  direction  the 

experiment  was  conducted. 
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ROYAL  COMMISSION  ON  TSEWAGE  DISPOSAL : 


Appendiz^.  Form  B. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTIC  TANK  AND 

CONTACT  BEDS.    (DOUBLE  CONTACT.) 


Name  of  authority 

Population  of  district      -       -       .       - 
Water  supply  per  head  of  the  population 


Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  7 

If  so,  state  from  what  processes  it  is  derived  and 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  stomL  soil  or  surface  water,  wholly  or  partially, 
excluded  trom  the  ordinary  sewers  1 

Officer  Tuder  whom  the  experiment  has  been  conducted 


;  I 


i; .  I      , 


t      • 


Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Borough  of  Guildford. 
17,000. 

30  gallons  per  day.  This  quantity  includes  the  supply  of 
water  to  the  railway  authorities,  but  for  wlucn  the- 
supply  per  head  of  population  would  not  greatly  exceed. 
20  gisJlons. 

480,000  gallons  per  day. 

The  refuse  from  three  breweries  approzimatdy  one-third 
the  dry  weather  flow. 


Only  partially  excluded. 


(1)  (a)  What  is  the  capacity  in  gallons  of  the  open 
^  septic  tank  or  tanks. 

(6)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  in  parallel. 

(2)  Were  any  observations  made  as  to  the  filling  up  of 

tiie  septic  tanks  by  deposit  of  sludge. 

If  the  sludge  was  removed  from  the  septic  tanks, 
state  how  often  this  was  done  and,  approxi- 
mately, what  quantity  of  sludge  was  removed  on 
each  occasion. 

(3)  (a)  What  was  the  water-holding  capacity  at   com- 

mencement of  experiment  of  the  coarse  beds 
when  filled  with  tne  filtering  material  ? 

(b)  What  WAS  the  depth  of  these  beds  ?  < 

(e)  What  were  the  nature  and  size  of  the  filtering 
materiall 


(4)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting  or 
not. 

(5)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  ?  Was  this  measurement 
made  after  resting,  and,  if  so,  what  was  the  dura- 
tion of  the  resting  7 

(6)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  1 

(6)  What  was  the  depth  of  these  beds  ?    -        •        - 

(c)  What  were  the  nature  and  size  of  the  filtering 
material? 

(7)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  the  fine  beds,  stating  in  each  case 
-  wh<efther  measurement  wab  made  after  resting  or 
not. 

(8)  (a)  What  was  the  water-holding  capacity  of  fine  beds 

at  end  of  experiment  ? 


(6)  Was  this  measurement  made  after  resting,  and, 
if  so,  what  was  the  duration  of  the  testing  ? 


148,000. 

One  only  in  use  at  present. 

•   '    »     * 

Weekly  observations  have  been  made. 

No  sludge  has  yet  been  removed,  ^,nd  although  at  least 
50,000,000  gallons  of  sewage  has  passed  through  this- 
tank,  the  solids  at  the  bottom  average  only  14  inches 
deep,  whilst  the  scum  on  the  top  is  25  inches  thick. 

25,000  gallons  per  bed,  which  multiplied  by  5  (the  num- 
ber of  beds)  gives  125,000  gallons  dealt  with  in  each 
working. 

Two  feet  nine  inches. 

Burnt  ballast  and  clinker  rejected  by  a  ^inch  mesh  screen, 
the  material  after  screenmg  to  pass  through  a  3-iiich 
ring. 

No  measurements  have  been  taken,  but  veiy  little 
difference  in  the  water  capacity  of  the  coarse  beds  has 
been  observed  since  the  niters  were  first  used,  now 
some  eight  months  ago. 


2  ft.  6  in. 

Burnt  ballast  and  clinker  which  passed  a  i-in.  mesh,  but 
was  rejected  by  a  j^inch  mesh,  dust  to  be  carefully 
excluded. 


No  material  difference  has  been  noticed  in  respect  to  the 
fine  beds  consisting  of  burnt  ballast,  but  the  clinker 
beds  have  made  up  somewhat  during  the  six  months 
they  have  been  in  use,  which  in  my  opinion  is  due  to 
the  fact  that  the  dust  was  not  carefully  excluded. 
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(9)  State  method  of  working  of  contact  beds,  i,e.,  number 

of  fillings  per  day  of  twenty-four  hours,  and  periods 
of  (a)  filling,  {/»)  standing  full,  (c)  emptying  and  (<?) 
resting. 

(10)  State  by  what  method  the  tank  liquor  was  distribu^ 

ted  on  the  beds. 

11)  What  was  the  average  quantity  of  sewage  in  gallons 
dealt  with  daily  1 

(12)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  f 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(13)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  settle  before 
being  analysed. 


Two  fillings  in  the  24  hours  as  follows : — 
Jfillini?        -        -      1  to  li  hours. 
Standing  full      -     2  hours. 
Emptying  -      1  to  U  hours. 

Resting      -        -      2  hours. 

Simply  allowed  to  ran  on  the  beds  through  tren 
into  the  media. 

250,000  gallons. 


No. 
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The  only  analysis  yet  made  was  through  the  kindness 
of  the  Boroujzh  Engineer  of  Croydon,  who  was 
interested  in  the  percentage  of  purification  at  once 
observable  by  the  sewage  passing  through  scum  tank. 
I  submit  herewith  a  copy  of  same,  in  which  it  will  be 
noticed  an  excellent  effluent  is  obtained  by  intermittent 
filtration  of  the  effluent  from  the  second  contact  beds 
through  an  experimental  tertiary  bed,  consisting  of 
sand  or  dust  excluded  in  the  sieving  of  the  media  for 
the  second  or  fine  beds. 


jCroyuon  Corporation,  Bkddington  Farm. 

lecember  10th,  1900. 

Thos.  Walker,  Esq.,  C.E.,  Borough  Engineer.  ,  .     ,  ^        .,     ,^  i  t^     .  .^  ., ,,     , 

Dear  Sir,—  The  following  are  the  results  of  analyses  of  samples  received  from  the  Borough  Engineer  of  Guildford. 
I  received  them  on  the  6th  inst.,  and  they  are  Hiarked  as  taken  on  the  4tli. 


Oxygen  al)sorljed,  15  mins. 

„  „  4  hours 

Chlorine - 
Amntonia,  free 

„  Albuminoid  - 

Appearance     - 


Sewage. 

8*48  grains  per  gallon. 

-  17  03      „ 

-  9  0 

-  11.5*28  parts  per  millioii. 

-  35-77      „ 

-  Opaque  ;  very  dark  colour  ; 
large  amount  of  suspended 
matter. 


Effluent,  Open  Septic  Tank. 
Oxygen  absorlted,  15  mins.     -    2'92  grains  per  gallon. 


4  hoars 
rhlorine 
Ammonia,  free 

,,  Albuminoid  - 

Appearance    - 


717 
81 

77*70  partH  per  million. 

11*72        „  „ 

Opaque  ;      offensive    smell  ; 

fair  amount  of  matter   in 

Huspeusion. 


Effluent,  Coarse  Contact  Bed.— Two  hou's'  contact. 


Oxygen  absorbed,  15  mins. 

,y  „         4  hourn 

Chlorine 
Ammonia,  free 

„  Albuminoid  - 

Appearance    - 


1  '66  grains  per  gallon 
3  "o-s      „  , , 

8-0         „ 
64*08  parts  per  million 

911       „ 
Opaque ;  ottensive  nmell. 


{(f)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  first  bed. 

(e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  fiual  effluent.  Were  these 
putrescible? 

(l'>)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  ex[)eriment  relates. 


(16)  Between  what  dates  was  the  experiment  conducted  ? 

If  there  were  any  periods  of  rest,  state  their  duration. 

(1")  Give  particulars  of  any  ob.servations  whicli  have 
been  made  of  the  temperature  jJ  of  the  contact 
beds  at  different  depths.  i 


Effluent,  Fine  Contact  Bed.— Two  hours'  contact. 

Oxygen  absorbed,  15  mins.     -      0*20  grains  per  gallon. 
,,  ,,  4  hourd     -      0*43      „  „ 

Chlorine 8  0        „  „ 

Ammonia,  free  -    43*77  parts  per  million. 

,,  Albuminoid  -  1*60      „  „ 

Api>saninco     ...         -     plaint  smell ;  large  amount 

of  suspended  matter  for  an 
effluent. 

Effluent,  Experimental. —Third  Contact  Bed. 

Chlorine-        -        -        -        -     4*1  grains  per  gallon. 
Ammonia,  free        -        -        -    0*07  parts  per  million. 


»»  ■* 

Appearance 


Albuminoid  - 


>) 


>> 


0*19 

Bright  and  clear  ;  free  fronk 

S.fll. 


Effluent.    Final  from  Land. 


Oxygen  absorbed,  15  mins. 

,,  ,,  4  hours 

Chlorine 
Ammonia,  free 

.,  Albuminoid  - 

Apjwarance    - 


)> 

n 


0*27  grains  i>er  gallon. 

0-65 

(i*9 
32*14  pai'ts  per  million. 

1  -30  „ 
Opaque ;  large  amount  of 
suspended  matter  for  au 
effluent.  Large  trivce  of 
ferrous  iron  in  suspei.ued 
matter. 


Yours  fditlifullv, 
(Signed)  John  E.  Farmer, 

Aiialy  it. 


It  may  l)e  explained  here  that  exactly  one-half  of  the 
dry  weather  flow  is  dealt  with  on  bacteriologic^al  lines^ 
the  remaining  portion  being  treated  with  chemicals, 
the  solids  pumped  on  to  some  land  and  ploughed  in,, 
whilst  the  top  water  is  run  through  coke  tilteas  on  the 
intermittent  continuous  process,  and  then  run  on  to  the 
land. 


1213. 
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A'^^,>e»dix  9C.  (1*)  Was  any  nuifiance  CHUsed    by  the    experimental 
works?  • 


(19)  Is  tke  experiment  still  proceeding? 

If  80,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ?| 


(20)  Give  particularsof  any  other  observations  of  import- 
ance which  were  recorded. 

<21)  What    inferences    have    been    drawn    from    the 
experiment  ? 


(22)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whohe  o\ 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal— 
excluding  the  cost  of  land  and  cost  of  sewers. 

(6)  what  would  be  the  estimated  annual  cost  x)er 
head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repayment  of  any  loan. 


(*om]>laints  were  receirtd  during  the  hot  days  in  Auguit 
last,  relative  to  a  smell  arising  from  the  scum  on  top 
of  open  septic  tank,  and  it  was  deemed  advisable  to 
temporarily  cover  the  same  with  tari)aulin8  which  have 
since  been  removed. 

Certainly  if  the  Commission  deem  the  works  worthy  of  a 
visit  which  should  be  shortly  if  they  wish  to  see  the 
open  septic  in  use  after  over  300  days  work,  as  the 
necessity  of  cleaning  the  tank  out  'will  have  to  oe  con- 
sidered at  no  distant  date  as  the  depth  of  the  solids  at 
bottom,  and  the  scum  on  the  surface  continues  to 
increase,  and  it  is  now  50  i)er  cent,  of  the  cubical  con- 
tents of  the  tank. 


That  it  is  absolutely  necessary  to  have  an  intercepting 
tank  between  the  outfall  and  the  primary'  or  coarse 
beds,  in  order  to  intercept  the  silt  and  grease  which 
otherwise  would  in  a  very  short  space  of  time  cause 
the  beds  to  lose  a  high  i)ercentage  of  their  efficiency 
by  the  surface  becoming  clogged,  which  under  present 
conditions  of  working  seems  to  form  one  of  the  chief 
difficulties  to  be  overcome  in  the  bacteriological  treat- 
ment of  sewage  without  some  form  of  precipitation 
being  first  undertaken. 

The  dry  weather  flow  is  only  considered  in  the  under- 
mentioned replies,  as  the  conditions  vary  so  muoh  in 
respect  to  the  wet  weather  flow  in  this  town. 

About  1/.  per  head  of  the  population. 


Alx)ut  fkl.  per  head,  which  should  be  still  further  reduced 
if  the  final  treatment  was  by  tertiary  artificial  beds, 
instead  of  land  treatment. 

The  foregoing  appvoximate  estimate  does  not  allow  for 
the  periodical  replacement  of  filtering  media  in  the 
beds,  but  a  sufficient  area  of  artificial  beds  is  included 
to  allow  for  each  filter  being  alternately  rested  until 
again  fit  for  use.  * 


i 


Note. — It  is  requested  that  all  analyses  may  be  given  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen  ; 
Total  organic  nitrogen. 

* 

C.  G.  Mason,  Borough  Surveyor. 
Signature  of  Officer  under  whose  direction  the 
experiment  wa«  conducted. 
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Form  B. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTIC  TANK 

AND  CONTACT  BEDS.    (DOUBLE  CONTACT.) 


Name  of  authority 


Population  of  district 

Water  supply  per  head  of  the  population         -        -         - 
Estimated  or  measured  dry  weather  flow  of  sewage 

l:s  any  trade  refuse  taken  into  the  sewers  ]       -        -        - 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade 
refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  I 

Officer  under  whom  the  experiment  has  been  conducted    i  Sew^age  works  manager. 


Heywood  Corporation. 

26,000. 

20  gallons  per  day. 

800,000  gallons  per  day. 

Yes. 

Partly  from  breweries  and  dye  works.    Aboat  5  per  cenU 


No. 


Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Joshua  Bolton  (ad van.)  S.K. 


(1)  (a)  What  is  the  capacity  in  gallons  of  the  open  septic   \   3,600. 
tank  or  tanks  ? 


(6)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  in  parallel. 

(2)  Were  any  observations  made  as  to  the  filling  up  of  the 
septic  tanks  by  dejwsit  of  sludge  ? 

If  the  sludge  was  removed  from  the  septic  tanks, 
state  how  often  this  was  done  and,  approximately, 
what  quantity  of  sludge  was  removed  on  each 
occasion. 

(3>  (a)  What  waa  the  water- holding  capacity  at  commence- 
ment of  experiment  of  the  coarse  beds  when 
filled  with  the  filtering  material  ? 

(ij)  What  was  the  depth  of  these  beds  ?     -        -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

(iHiive  jjarticularg  of  measurements  made  from  time 
to  time  during  the  experiment  of  the  water- holding 
capacity  of  coarse  beas,  stating  in  each  case  whether 
the  measurement  was  made  after  resting  or  not. 

('))  What  was  the  water-holding  capacity  of  the  coarse 
beds  at  end  of  experiment  1  ^\  a.s  this  measurement 
made  after  resting,  and,  if  so,  w^hat  was  the 
duration  of  the  resting  *? 

(0)  {a)  V»'Lat  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  fine  beds 
when  filled  with  tne  filtering  material : 

(/>)  What  was  the  depth  of  these  beds  ?     -        -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  I 

■ 

(7)  (iive  jiarticulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
cajiacity  of  the  fine  beds,  stating  in  each  case 
whether  measurement  was  made  after  resting  or 
not. 

(8)  (a)  What  was  the  water-holding  capacity  of  fine  beds 

at  end  of  experiment  ? 

(b)  Was  this  measurement  made  after  resting,  and,  if 
so,  what  was  the  duration  of  the  resting  ? 

(0)  State  method  of  working  of  contact  beds,  i.e.,  number 
of  fillings  per  day  of  tw^enty-four  hours,  and 
periods  of  (a)  filling,  (6)  standing  full,  (c)  empty- 
ing, and  (e)  resting. 

(10)  State  by  what  method  the  tank  li(iuor  was  distri- 
buted on  the  beds. 

(U)  What  was  the  average  quantity  ot  sewage  in  gallons 
dealt  with  daily  ? 

1213. 


!   Yes. 


After  6  months  about  5-inch  deposit  on  bottom  of  tank 


42  per  cent. 

3  feet. 

Passed  3-inch  mesh  ;  rejected  by  1-inch  mesh. 


Measurement    taken    after    G    months   working   about 
i  capacity,  no  special  period  of  rest  given. 


About  J. 


39  per  cent. 

3  feet. 

Passed  a  1-inch  mesh ;  rejected  by  | -inch- 
Measurement  taken  after  6  months  working?,  then  about 
I  capacity,  no  special  period  of  rest  given. 


34  jier  cent. 


Taken   imder   ordinary   conditions,   no  speciil   resting; 
period. 

3^  per  24  hovrs. 
H  hours  filling,  2  hoursfull. 
J  hour  emptying  and  3  hours  resting 


Troughs. 


220  gallon':  per  square  yard- 
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Appendix  90%  (12)  Wa^  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  ? 

If  so,  stete  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(13)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  settle  before 
being  analysed. 

(14)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds. 


if*)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken,  and 

{(•)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken. 


(d)  the  average  of  the  estimations  made  of  the  sol'ds 

in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  first  bed. 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  final  effluent.     Were  these 
putrescible  ] 

-(15)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


{!())  Between  what  dates  was  the  exi)eriment  conducted  ? 

If  there  were  any  periods  of  rast,  state  their  duration 

(17)  Give  particular  of  any  ol)servations  which  have  been 
made  of  the  temperatures  of  the  contact  beds  at 
different  depths. 

(1J3)  Was  any  nuisance  caused  by  the  experimental 
works  ? 

(19)  Is  the  experiment  still  proceeding  ?  - 

If  so,  may  the  Commission  inspect  the  works,  shouhl 
they  deem  it  desirable  to  do  so  ? 

(20)  Give  J  articulars  of  any  other  observations  of  import- 

ance which  were  recorded. 


(21)  What  inferences  have  been  dmwn  from  the  experi- 
ment I 


Slightly. 

Good  results. 

Daily.    Bottle  shaken. 


10 
r>-9 

•60 
•12 
•71 


0*32 
2-90 
0-28 
0^07 
l-lO 

■27 
9*0 
0T>7 
0-12 


Oxygen  absorbed  in  4  hours  -  -  - 
Chlorine         ------ 

Free  ammonia 

-Albuminoid  ammonia  -  -  -  - 
N  as  nitrites  "71.     -  -        _        . 

N  as  nitrites  not  estimated. 

(/>)  September  28th,  1900. 

Oxygen  absorbed  4  houi*s 
Chlorine         -        -  .        _        . 

Free  ammonia  .  .  -  .  . 
Albuminoid  ammonia  -  -  -  - 
Nitrates  .        .        -         .        -        . 

(c)  September  11th,  19(  0. 

Oxygen  absorbed  4  hours 
Chlorine         -        -        - .      - 
Free  ammonia        -        -  -        - 

Albuminoid  ammonia    -        -        -        - 

Nitrates  trace. 

Not  estimated. 


Traces,  non-putrescible. 


Average  of  many  samples. 
Oxygen  absorbed  in  4  hours  - 
Chlorine         -        -        -        -        - 
Free  ammonia 
Albuminoid  ammonia     - 

Nitrates  nil, 

June  1st,  1900,  to'present  date. 

1  day  per  week. 

Mean  aV)out  51'  F. 


No. 

Yov. 
Yo:-. 


Good  results  continuously.  Only  slight  dejwsit  on  the 
beds,  which  have  not  been  raked  since  experiiuent.s 
commenced. 

That  the  sewagt  of  Hey  wood  can  be  cheaply  and 
elfertively  purified  by  tjie  agency  of  bacteria,  in  open 
tanks  and  double  contact  beds. 


rr9 
2-10 

o".>l 


Not  estimated. 


8. '.  per  he  id. 


<'22>  If  it  is  considered  that  it  would  be  ])racticflble  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  coKt  per 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers. 

(JA  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system— 
excluding  the  annual  repayment  of  any  loan. 

Note, — It  is  retiuested  that  all  analyses  may  be  given  in  parts  per  1()0,(()00,  and  that  the  various  compounds  of 
riitio^^en  may  be  stated  in  terms  of  nitrogen,  thus  :— 

Ammoftiacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen ; 
Total  rrsranic  nitrogen. 

.JOSHUA    150LTON. 

Siioiature  of  Officer  under  whose  direction  the 
ex]»erinient  was  conducted. 
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Form  B. 


EXPERIMENT  ON   THE  TREATMENT  OF  SEWAGE  IN   OPEN   SEPTIC  TANK  AND 

CONTACT  BEDS      (DOUBLE  CONTACT.) 


Appendix  9G. 


Name  of  authority 


Population  of  district 

Water  supply  per  head  of  the  population 

Estimated  or  measured  dry  weather  flow  of  sewage 
Is  any  trade  refuse  taken  into  the  sewers  1 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially 
excluded  from  the  ordinary  sewers  1 

Ofticer  under  whom  the  experiment  has  been  conducted  - 

Name  and  qualification  of  chemist  who  has  made  the 
analyses.  


Huddersfleld  Corporation. 

105,000. 

14  for  domestic  purposes)     j^  , 

9  for  trade  purposes      f&'^^^T^^  P^r  aay. 

Measured  7,000,000  gallons  per  day. 

Yes,  a  larffe  quantity,  chiefly  from  the  scouring,  dyeing 
and  flnisning  of  wool,  &c. 

1^9  per  cent,  of  dry  weather  flow. 


A  large  (juantity  of  storm  and  surface  water  enters  the 
sewevs. 

Borough  Engineer. 

Percy  Coward. 


(1)  (a)  What  is  the  capacity  in  gallons  of  the  open  septic 
tanks  or  tank  ? 

{b)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  m  parallel. 

<2)  Were  any  observations  made  as  to  the  filling  up  of 
the  septic  tanks  by  deposit  of  sludge] 

If  the  sludge  was  removed  from  the  septic  tanks, 
state  how  often  this  was  done  and,  approximately, 
what  quantity  of  sludge  was  removed  on  each 
occasion. 


<3)  (a)  What  was  the  water-holding  capacitv  at  com- 
mencement of  experiment  of  the  coarse  beds  when 
filled  with  the  filtering  material  ] 

(/y)  What  was  the  depth  of  these  beds  ? 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ] 

<4)  Give  particulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case  whether 
the  measurement  was  made  after  resting  or  not. 


<.'))  What  was  the  water-holding  capacity  of  the  coarse 
beds  at  end  of  exi)eriment  I  Was  this  measurement 
made  after  resting,  and,  if  so,  what  was  the  dura- 
tion of  the  resting  1 

<6)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  fine  beds  wHen 
tilled  with  the  filtering  material  1 

{h)  What  was  the  depth  of  these  beds  ?     -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 
materif.1  ? 

<7)  Give  particulars  of  measurements  made  from  time  t-o 
time  during  the  experiment  of  the  water-holding 
cai>arity  of  the  fine  beds,  stating  in  each  case 
whether  measurement  was  made  after  resriiig  or  not. 


One  tank,  f. 5,000  gallons  capacity. 


Yes. 


No  sludge  has  as  ^et  been  removed  from  the  septic  tank. 
The  tank  was  put  into  operation  on  23rd  July  1900,' 
and  on  7th  January  1900  its  condition  was  as  follows : 

Ft.  in. 
Depth  of  clear  liquid      -        -        4    3 
Depth  of  sludge  (at  foot)         -        13 


Total  depth 


5 


6 


3,987  gallons. 


3  ft.  9  in. 


Top  3  in.,  clinker  ^^^  in.  to  i  in. 
Top  3  ft.  6  in.,  clinker  1  in.  to  3  in. 


Date. 


22nd  August  1900 

24th  September  IJXX) 
;3th  November  1900 
14th  January  1901 


Caimcity. 

Gallons. 

3,987    I 

2,956 
2,730 
2,520 


Previous 
Rest. 


Initial 
cai>acity. 
3  nours. 
3      „ 
3      „ 


The  experiment  is  still  proceeding. 


After  the  coarse  and  fine  beds  had  been  in  operation  a 
few  days,  the  contents  of  the  coarse  filled  the  fine  so  as 
to  leave  about  J  in.  of  liquid  above  the  material  of  the 
bed.    Initial  capacity,  therefore,  about  3,900  gallons. 

3  ft.  9  in. 

Top  layer  3  in.,  clinker  f  5j  in.  to  \  in. 
3*6  in.      „      i\  in.  to  1  in. 


n 


None  made. 


322 


ROYAL   COMMISSION   ON   SEWAGE   DISPOSAL: 


Appendix  9C,  (8)  (a)  What  was  the  water-hoiding  cai)acity  of  fine  beds 
at  end  of  experiment  ? 

(b)  Was  this  measurement  made  after  resting,  and, 
if  so,  what  was  the  duration  of  the  resting  ? 

(9)  State  method  of  working  of  contact  beds,  Le.,  number 
of  fillings  per  day  of  twenty-four  hours^  and 
I)eriods  ot  (a)  filling^  (6)  standing  full,  (c) 
emptying,  and  («)  resting. 


(10)  State  by  what  method  the  tank  liquor  was  distnbuted 

on  the  beds. 

(11)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(12)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase.    . 

(13)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered  through 
filter  jmper  or  allowed  to  settle  before  being 
analysed. 

(14)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds. 


(6)  the  best  analysis  of  the  final  .effluent  and  date 
when  sami)le  was  taken,  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken. 


(d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  first  bed. 


(e)  the  average  of  the  estimatic  na  made  of  the  solids 
in  suspension  in  the  fine  1  effluent.  Were  these 
putrescible  ? 

(15)  Give  a  typical  analysis  of  the  ciude  sewage  to  which 
the  experiment  relates. 


Experiment  still  proceeding. 
Experiment  still  proceeding. 


Filled  three  times  per  day. 


It  is  not  distributed  on  the  beds,  but  allowed  to  flow  on 
at  one  i)oint. 


Tank    - 
Beds     - 

Xot  increased. 


55,000  gallons  per  day. 
7,100 


>» 


»i 


Samples  are  analysed  daily.     Neither  filtered  through 
pai)er  nor  allowed  to  settle  before  being  analysed. 


Nitrous  and  nitric  nitrogen 
Ammoniacal  nitrogen 
Albuminoid  nitrogen         -        -    •123(19 
Oxygen  absorbed  in  four  hours 

at80^Fahr.  -        -        -        -  1*97  (19 
Oxygen     absorbed     in     three 

minutes         -        -        -        -    "77  (19 


•043  (8  weeks'  average). 
•55  (19 


)) 


»» 


>» 


>» 


» 


>» 


W 

(0 

31st  Dec. 
1900. 

2l8t  Sept. 
1900. 

Ammoniacal  nitrogen  - 
Albuminoid  nitrogen  - 
Oxygen    absorbed    in    four 

hours  at  80°  Fahr.  - 
Oxygen   absorbed    in  three 

minutes    -        -        -        - 

•73 
•196 

3^86 

1-46 

•09 
•046 

•69 

•21 

Solids  suspended : 

Mineral 
Volatile 


Total 


3-4 

6G 

10*0 


Only  traces  present. 


Nitrous  and  nitric  nitrogen    - 

Ammoniacal  nitrogen    -        -  -       - 

Albuminoid  nitrogen 

Oxygen  absorbed  in  four  hours  at  80''  Fahr. : 
Sample  shaken       -        -       -        -        . 

„       settled 

Oxygen  absorbed  in  three  minutes 
Reaction— Slightly  alkaline  to  litmiw. 

Solids : 


•031 
1-02 
•4o9 

9-20 
709 
301 


In  siispension : 
Mineral 
Volatile 


Total 


9'3 
20^3 

29-6 


In  solution  : 
Mineral 
Volatile 


Total 


58-2 
12-2 

70-4 


Total  solids : 
Mineral 
Volat^e> 


Total 


67-5 
32-5 

100*0 
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<16)  Between  what  dates  was  the  experiment  conducted  1 

If    there   were   any    periods   of    rast,  state  their 
duration. 

(17)  (live  particulars  of  any  observations  which  have  been 
iiiaae  of  the  teiur)eratures  of  the  contact  beds  at 
different  depths. 

<18)  Was  any  nuisance  caused  by  the  experimental  works  1 

<19)  Is  the  experiment  still  proceeding? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  dasirable  to  do  so  ? 

<2())  (jiive  particulars  of  any  other  observations  of  im- 
portance which  were  recorded. 


<21)  What  inferences  have  been  drawn  from  the  experi- 
ment? 


<22)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state. 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructinff  the  works  of  dispoeai*- 
excluding  the  cost  of  land  and  cost  of  sewers. 

(6)  wliat  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system — 
exckiding  the  annual  repa>nuent  of  any  loan. 


Experiment  commenced  August    24th,   1900,  and   still  Appendix  9C. 
being  conducted.  

The  tank  works  continuously.  The  beds  rest  on  Sundays, 
Both  the  tank  and  the  beds  rested  one  week  in  October 
1900. 

No  observations  have  l)een  made. 


No. 

Yas. 

Yes. 


As  yet  no  permanent  scum  has  formed  upon  the  surface 
of  the  septic  tank,  the  wind  and  rain  beating  the 
sludge,  which  is  buoyed  to  the  surface  by  the  gas 
evolved,  down  a^n.  An  energetic  action,  however, 
takes  place  even  m  the  coldest  weather. 

It  has  been  noticed  that  the  amount  of  solid  matter  in 
suspension  increased  as  the  septic  action  became  more 
energetic,  as  the  following  results  show  : 


Arerajje  for  the 
2  weeks  ended  oth  8ept.  1900 
4        „        „     3nl  Oct. 
4        „        „     31tt  O  •*. 
4        „        „     28fch  Nov. 
4        ..         ,.     26th  Doc. 


>» 
>> 


Suspended  Solids  in 
Septic  Effluent. 

!  Mineral. !  Volatile. 

1 

Total. 

1 
1 

1-4 

2-9 

3*8 

4-8 

4-6 

5-2 
5-3 
7-5 
7-9 
71 

6-6 

8-2 

II -3 

12-2 

11-7 

Before  any  definite  opinion  can  be  formed  of  the  open 
septic  tank  and  double  contact  system,  it  will  be 
necessary  to  have  further  experience,  as  it  has,  with 
the  exception  of  the  first  few  weeks  at  the  commence- 
ment of  the  trial,  been  limited  to  the  cold  and  wet 
months. 

Practicable  to  adopt  the  system. 


IZ.  lbs.  rxJ. 


Gs.  Id, 


Note, — It  is  requested  that  all  analyses  may  be  given  in  parts  per  100,000,  and  that  the  various  compounds  of 
niirogea  may  be  stated  in  terms  of  nitrogen,  thus  : 

Anunoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 

J.  L.  Campbxll,  Minst.  C.E. 

Signature  of  Officer  under  whose  direction  the 
experiment  was  conducted. 
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Appendix  9C.  Form  B. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTIC  TANK  AND  CONTACT 

BEDS. 

(Southern  Outfall.    Coke- bed  fed  with  sewage  which  had  been  passed  through  an  oi)en  septic  tank.) 


Name  of  authority  

Population  of  district      -  .        ,        . 

Water  supply  \)er  head  of  the  population 

Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived,  and 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade 
refiLse. 

Is  the  stonu,  soil  or  surface  water,  wholly  or  partially 
excluded  from  the  ordinary  sewers  1 

Officer  under  whom  the  experiment  has  been  conducted. 

Name  and  (lualification  of  chemist  who  has  made  the 
analyses. 


London  County  Council. 

1,678,104  (1896).    (Sewage  derived  from  London  South 
of  Thames.) 

34-8  gallons  per  day  (1900). 

About  90,000,000  gallons  per  day. 

All  the  trade  refuse  from  the  districts  drained  is  taken 

into  the  sewers. 
The  Quantity  of  trade  refuse  is  not  known. 


No. 


Dr.  Clowes. 

Mr.  J.  W,  H.  Biggs. 


(1)  (a)  What  is  the  capacity  in  gallons  of  the  open 

septic  tank  or  tanks  ? 

(6)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  in  parallel. 

(2)  Wei*e  any  observations  made  as  to  the  filling  up  of 

the  septic  tanks  by  deposit  of  sludge  ? 

If  the  sludge  was  removed  from  the  septic  ttmks, 
state  how  often  this  was  done  and,  approximately, 
wlmt  (juantity  of  sludge  was  removed  on  each 
occasion. 


(3)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  coarse  beds 
when  filled  with  tne  filtering  material  ? 

{(j)  What  was  the  depth  of  these  beds  ] 

(c)  WTiat  were  the  nature  and  size  of  the  filtering 
material  ? 

(4)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
w  not. 


(5)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  ?  Was  this  measure- 
ment made  after  resting',  and,  if  so,  what  was  the 
duration  of  the  resting  ? 

(6)  (a)  What  was  the   water-holding  capacity  at  com- 

mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ? 
(/y)  What  was  the  depth  of  these  beds  ? 

(r)  What  were  the  nature  and  size  of  the  filtering 
material .' 

(7)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  cxi)erinient  of  the  water-holding 
lai^ncity  of  the  fine  ))eds,  stating  in  each  case 
^^  hether  me^isuroment  was  made  after  resting  or 
not. 


9,000. 

Only  one  tank. 

Yes. 

The  sludge  has  not  been  removed.  After  about  five 
months  work  the  liquid  wa.s  drained  off.  The  tank 
then  contained  19  inches  of  sludge,  containing  87*8 
per  cent,  of  moisture.  The  dried  sludge  contained 
68  per  cent,  of  inorgjanic  matter,  not  removalile  by 
ignition  in  air.  67 1  per  cent,  of  the  suspendeii 
putrescible  matter  in  the  sewage  was  liquefied  by 
septic  action. 

2,750  gallons. 


6  feet 

Coke  which  passed  through  a  2-inch  mesh,  and   which 
was  rejected  by  a  1-inch  mesh. 


Date. 


(rallons. 


Remarks. 


5  Nov.    lorx)  ! 

2,750 

« Dec.       „     . 

2,500 

9  Jan.     1901 

2,15(t 

21  Jan. 

2,100 

7  March    „ 

2,600 

1  May       „     1 

2,475 

12  June      .,      1 

2,300 

21  Aug.       „ 

2,200 

5  Oct.        „      I 

2,175 

An  old  coke-bfd  wa«  used 
which  had  been  werking 
only  four  days  with  the 
septic  elfltient. 

The  bed  ha<l  l>een  resting 
from  January  22n<l. 


•2,175  gallons.    After  a^out  one  day  s  r^'st. 


No  fine  be«is  were  used. 
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(8)  (a)  What  was  tJie  water-holding  capacity  of  fine  beds 

at  end  of  experiment  ? 

(6)  Was  this  measurement  made  after  resting,  and,  if 
so,  what  was  the  duration  of  the  resting  ? 

(9)  State  method  of  working  of  contact  beds,  t,e.,  number 

of  fillings  per  day  of  twenty-four  hours,  and 
periods  of  (a)  filling,  (6)  standmg  full,  (c)  empty- 
ing, and  (e)  resting. 


(10)  StHte  by  what  method  the  tank  liquor  was  distri- 
buted on  the  beds. 

11)  What  was  the  average  quantity  of  sewage  in  gallons 
dealt  with  daily  ?    ' 


Appendix  9C. 


12)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm ) 

If  8o^  stat«  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 


•  

(13)  State  at  what  intervals  analyses  of  the  final  effluent 

were  made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  settle  before 
being  analysed. . 

(14)  Qive  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds ; 


(^)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ;  and 

(e)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken. 


(//)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  first  bed  ; 

(e)  the  average  of  the  estimations  made  of  the  folids 
in  susi)en8ion  in  the  final  effluent.  Were  these 
putrescible  ? 

(IT))  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


(10)  Between  what  dates  was  the  experiment  conducted  ? 
If  there  were  ary  periods  of  rest,  state  their  duration 


Normally,  foiu:  fillings  per  day.  (a)  J  hour  filling: 
{b)  i  hours  standing  full ;  (e)  1  hour  emptying,  2|  hours 
resting.  When  the  full  number  of  fillings  Was 
impossible  the  resting  periods  were  correspondingly 
increased. 

By  splashing  from  distributing  pipes  upon  perforated 
wooden  trays. 

While  four  fillinss  per  day  were  made,  43.200  gallons 
passed  through  the  septic  tank  in.  24  nours.  But 
36,000  gallons  represents  the  average  flow,  owing  to 
the  reauced  number  of  fillings  during  jiart  of  the 
period. 

The  exj)erimental  plant  was  not  afiected  by  storm  water. 


Samples  taken  every  ^  hour,  and  average  daily  santple 
taken  for  analysis.  The  sample  was  filtered  for  all 
estimations  except  in  the  case  of  the  estimations  of 
oxygen  absorbed  by  the  total  solids. 


• 

No.  1  Bed. 

No.  2  Bed. 

Oxygen    absorbed    from     per- 
manganate in  four  hours  at 
80"  F.: 
By    the    total    putrescible 

matter. 
By  the  dissolved  putresclble 
matter. 
Nitrous  nitrogen       •- 
Nitric  nitrogen  -        -        -        - 

2-445 

1-850 

00757 
0-0492 

2-456 

l-7&> 

0-0740 
00703 

31st  December  1900. 


16th  January  1901. 


ib) 


(0 


Oxvgen     abHorbed     from    per- 

manganate in  four  h^jurs   at 
80*  F. : 

By    the    total    putrescible 

1-474 

5-876 

matter. 

By  the  dissolved  putrescible 

1158 

5  051 

matter. 

Nitrous  nitrogen 

0-250 

0044 

Nitiic  nitrogen  -        -        -        - 

0137 

0077 

AUmniinoid  nitrogen 

0-154 

0-410 

1213. 


13-6  i)art8  p-r  100,000. 


Susjyended  solids  were  not  estimated.    The  final  effluent 
wa.s  not  putrescible  in  an  incubator  at  80"  F. 

Avem^^e   for   the  whole  period,  5th  November  1900 — 
4th  October  1901  :— 

Oxvffen  absorbed  from  permanganate  in  four  hours  at 

By  the  t/otal  pntrescible  matter  -        -    5-l).3f) 

Hy  the  dissolved  putrescible  matter  -        -    4-()88 

Nitrous  nitrogen 0-(XH).% 

Nitric  nitrogen Nil 

Suspended  solids 26*5 

r)th  November  1000— 4th  October  1901. 

Seiitir  tank,  Sundays  ;  27  other  days  at  various  times. 
Coke-beds,  Sundays  ;  1 1  other  days  at  various  times. 

3B 
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Not  taken 


No. 


No. 


Appendix  9C.  (1")  Give  particulars  of  any  observations  which  have  been 

made  of  the  temperatures  of  the  contact  beds  at 
different  depths. 

(18)  Was  any  nuisance  caused    by   the   experimental 

works  ] 

(19)  Is  the  experiment  still  proceeding  ?  - 

If  sc),  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(20)  Give    particulars    of   any   other   observations    of 

importance  which  were  recorded. 

(21)  WHiat  inferences  have  been  drawn  from  the  experi- 

ment ? 

(22)  If  it  is  considered  that  it  would  be  practicable  to 

adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  i)er 
head  of  construpting  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers. 

(b)  what  woidd  be  the  estimated  annual  cost  per 
head  of  purifyinsj  the  sewage  ^y  this  system — 
excluding  the  annual  re^myment  of  any  loan. 


iVote.— It  is  requested  that  all  analyses  may  be  given  in  i)arts  jyer  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen ; 

Albuminoid  nitrogen ; 

Nitrous  nitrogen  ; 

Nitric  nitrogen  ; 

Total  organic  nitrogen. 

Frank  Clowes, 
Chief  Chemist  to  the  London  County  Oouncil. 

Signature  of  Officer  under  whose  direction  tlie 
experiment  was  conducted. 


This  system  appears  perfectly  practicable,  and  a  non- 
putrescible  effluent  of  satisfactory  character  would  h 
obtained    by  its  adoption.    A  somewhat  heavy  ex- 
penditure would  be  incurred  by  pumping  the  emuen 
mto  the  river  during  high  water. 
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Form  B 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTIC  TANK  AND 

CONTACT  BEDS. 
Beds  A.  and  B.  working  in  conjunction. 


Appendix  9C. 


Name  of  authority 

Population  of  district 

Water  supply  per  head  of  the  population 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ?      -        -        - 

If  so,  state  from  what  processes  it  is  derived  and* 
approximately,  what  ijercentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  exiieriment  hah  been  conducted 

00l■^c. 


Name  and  qualiiication  of  chemist  who  has  made  the 
analyses. 


(1)  {n)  What  is  the  capacity  in  gallons  of  the  oi)en 
septic  tank  or  tanks. 

(h)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  .series  or  in  parallel. 

{i)  Were  any  observations  made  as  to  the  filling  up  of 
the  septic  tanks  by  deix)sit  of  sludge  ? 

If  the  nludge  wa.s  removed  from  the  septic  tanks, 
state  how  often  this  was  done  and,  approximately, 
what  quantity  of  sludge  was  removed  on  each 
occasion. 

(3)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  coarse  beds 
when  filled  with  the  filtering  material  ? 

{ft)  What  was  the  depth  of  these  beds  ? 

(r)  WTiat  was  the  nature    and  size  of  the  filtering 
material  ? 


(4)  (live  particulars  of  measurements  made  from  time 
to  time  during  the  exi)eriment  of  the  water-holding 
caimcity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 


What  was  the  water-holding  capacity  of  the  coarse 
iHjds  at  end  of  exi>eriment  I  W^as  this  measure- 
ment made  after  resting,  and  if  so,  what  was  the 
duration  of  the  resting  i 

(G)  (/i)  What  was  the  water-ho'.ding  capacity  at  com- 
mencement of  exi)eriment  of  the  fine  beds 
when  filled  with  the  filtering  material  \ 

{h)  Wliat  was  the  dejjth  of  these  beds  I 

('•)  What  was  the  nature  and  size  of  the  filterin 
nuiterial  ? 


(7)  (Jive  iMirticulars  #f  meiisuremcuts  niiide  from  time  to 
time  during  the  experiment  of  the  water-holding 
<a|>acity  of  the  fine  beds,  stating  in  each  case 
whether  measurcm'jtit  Wfis  made  after  resting  or 
not 


Manchester. 

550,000. 

28  gallons  per  day  :  domestic,  17,  trade,  11. 

27,000,000  gallons  ])er  day. 

Yes. 

Breweries,  dye  and  bleach  works,  galvanising  works, 
grease  refineries,  tanneries,  manufactories  of  tar 
products,  rubber  goods  works,  tripe-dressing  works, 
and  mineral  water  manufactories.    4  to  5  i)er  cent. 

Mostly  enter  the  sewers.  Storm  overflows  are  provided 
at  certain  ]x>ints,  which  are  supi)osed  to  come  into 
action  at  a  dilution  of  5  to  1.  In  certain  cases, 
however,  they  fail  to  answer  their  purpose. 

Gilbert  J.  Fowler,  M.Sc.,F. I. C.,Suiierintendent  Chemist 
W^  Clifford,  A.R.C.  Sc.I.  (Nov.  1898— Nov.  1809.) 
E.  Ardem,  B.Sc.  (Vict)  (Mov.  1899.) 

H.  D.  Bell,     ) 

A.  Oddie,         Junior  Assistants. 

E.  Hadfield,  J 

Under  direction  of  0.  J.  Fowler. 


,125,000. 


3  feet. 

Bed  A.- -Screened  clinker.  Rough  material  round  the 
drain  ])ij)es,  otherwise  material  uniform  rounil  the 
l>ed,  which  has  passed  3-inch  mesh,  and  rejected 
by  1-inch. 


Date. 


( 'apaoity 
in  Gallons. 


Remarks. 


13tli  April  1899 
20th 


)> 


a 


3,0-20  After  3i  houns  rest 

3,350 


>> 


3  feet. 


Bed  B.  Screened  clinker.  Rough  clinkei  lonnd  the 
drain  pipes.  Otherwi.se  material  uniform  tlnonghout 
the  bed.     Passed  1-inch  mesh,  rejected  by  :}-incii. 


1  )ate. 


(.'apacity 
in  Gallons. 


Remarks. 


\:M\x  April  I:;99 
•iUtli 


n 


»> 


4,(MJ() 

4,3:)<j 


I  2i  hums  drajnin*:. 


»i 


lil3. 


H  W  2 
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Appendix  9C.  (^)  (c)  What  was  the  water-holding  capacity  of  fine  beds 

at  end  of  experiment  ? 

(6)  Was  this  measurement  made  after  resting,  and, 
if  so,  what  was  the  duration  of  the  resting  ? 

(0)  State  method  of  working  of  contact  beds,  t.«.,  number 
of  fillings  per  day  of  twenty-four  hours,  and 
periods  of  (a)  filling,  (b)  standing  full,  (c)  emptying, 
and  (e)  resting. 


(10)  State  by  what  method  the  tank  liquor  was  dis- 

tributed on  the  beds. 

(11)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(12)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results 
were  affected  by  such  increase. 

(13)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper 'or  allowed  to  settle  before 
being  analysed. 


(14)  Give  (a)  the  average  of  the  analyses  of  the  final 
efflaent  from  the  beds. 


During  this  period  the  beds  were  filled  4  times  each  day, 

Sundavs  excepted. 
Cycle  :  (a)  J  hour  ;  {fA  2  hours ;  (c)  i  hour ;  (e)  SJ-hour??. 

The  contents  of  Bea  A  being,  in  each  case,  run  on  to 

BedB. 

By  means  of  wooden  shoots,  laid  on  the  surface  of  the 
bed,  perforated  at  the  bottom  of  the  sides. 

11,550  (allowing  for  Sunday's  rest). 


No. 


Daily,  except  Sundays.  Samples  shaken  before  analysis. 


The  following  numbers  are  the  average  of  daily  analyi 
of  final  effluent  (B). 


(6)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ;  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ; 

(d)  the  average  of  the  estimations  made  of  the 

solids  in  suspension  in  the  tank  liquor  as  it 
went  on  to  the  first  bed  ; 

ie)  the  average  of  the  estimations  made  of  the 
solids  in  suspension  in  the  final  effluent. 
Were  these  putrescible  ? 


'  (15)  Give  a  typical  analysis  of  the  crude  .« 
the  experiment  relates. 


sewage  to  which 


(IC)  Between  what  dates  was  the  experiment  conducted? 

If  there  were  any  periods  of  rest,  state  their  dura- 
tion. 

(17)  Give  particulars  of  any  observations  which  have 

been  made  of  the  temperatures  of  the  contact  beds 
at  different  depths. 

(18)  Was  any  nui*anc3   ciusecl  by    the  expsrimcntal 

works  ? 

(19)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  CommiMMion  inspect  the  works,  should 
they  deem  it  desimble  to  do  so  ? 

(20)  Give    particulars  of    any    other    observations    of 

importance  which  were  recorded. 


Slight. 


The    average    of  daily    analyses    of  Settled    Sewage 
during  the  month  of  May  1899  is  as  follows : 

4  hours'  oxygen  absorption      -  -        -    5*99 

3  minutes'  oxygen  absorption  -  -        -    3'37 

Ammoniacal  nitrogen       -        -  -        -    2'33 

Albuminoid  nitrogen        -        -  -        -      •334 

Clilorine  -        -        -        -        -  -        -  16*0 

27th  April  and  26th  May,  1899. 
Rested  on  Sundays,  no  other  rest. 


No. 


No. 


Most  of  the  unsatisfactory  results  obtained  occun-e*! 
during  the  first  fortnight,  the  later  results  l)eing  much 
more  satisfactory. 


Fonr  Houn' 
Oxygen 

iDoabator  Test.  3  rains. 
Oxygen  Absorption. 

Putresri- 
btltty. 

Ammonlaoal 
Kltrogen. 

Albuminoid 
Nitrogen. 

Nitrons 
Nitrogen. 

Nitric 
Nitrogen. 

Chlorine. 

Absorption. 

Before.          After. 

1 
1 

1-71 

•67 

1 

•74        1 

1 

21 
62 

1*25 

•IS 

•008 

•180 

15-0 
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i^l)  What  inferences  have  been  drawn  from  the  expe 
^tf     riment  ? 


1(22)^  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

JM  (a)  ^what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  dispc^al 
— excluding  the  cost  of  land  and  cost  of 
sewers; 

(6)  what  would  be  the  estimated  annual  cast  per 
'  head  of  purifying  the  sewage  by  this  system 

— excluding  the  annual  reimyment  of  any 
loan. 


Note. — It  is  requested  that  all  analyses  may  be  given  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammoni^ical  nitrogen  ; 
Albuminoid  nitrogen  ; 
Nitrous  nitrogen  ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen 


The  above  observations  would  point  to  the  fact  that  a  Appendix  9G 
bed  which  is  accustomed  to  receivinf^  settled  sewage  , 

will  not  satisfactorily  purify  septic  tank  effluent 
without  some  period  being  allowed  for  its  adjustment 
to  the  altered  conditions.  It  is  important^  therefore, 
that  beds  should  not  be  used  inaiscriminately  for 
fresh  or  septicised  sewage. 


Signature  of  Officer  under  whose  direction  the 
ex^jeriment  was  conducted. 
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Appendix  9C.  Form  B. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTIC  TANKS  AND 

CONTACT  BEDS. 
Beds  C  and  D  working  in  conjunction. 


Name  of  authority 

Population  of  district 

Water  supply  per  head  of  the  population 
Estiniated  dr  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse 

I«  the  storm,  soil,  or  surface  water,  wholly  or  ]mrtially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Manchester. 


(1)  (a)  What  is  the  capacity  in  gallons  of  the  open  septic 

tank  or  tanks  ? 

(/))  If  there  was  more  than  one  taxikj  stafe  whether 
they  were  worked  in  series  or  m  parallel. 

(2)  Were  any  observations  made  as  to  the  filling  up  of 

the  septic  tanks  by  deposit  of  sludge  ? 

If  the  sludge  was  removed  from  the  septic  tank.s, 
state  how  often  this  was  done  and,  approxi- 
mately, what  quantity  of  sludge  was  removed  on 
each  occasion. 

(3)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  coarse  beds 
when  filled  with  the  filtering  material  ? 

(b)  What  was  the  depth  of  these  beds  ? 

(c)  What  was  the  nature  and  size  of  the  filtering 

material  ? 


(4)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  ex^ieriment  of  the  water- holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 

(5)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  ?  Was  this  measure- 
ment made  after  resting,  and,  if  so,  what  was  the 
duration  of  the  resting  ? 

(C)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  exneriment  of  the  fine  beds 
when  tilled  with  the  filtering  material  ? 

(b)  What  was  the  depth  of  these  beds  ? 

(c)  What  was  the  na  ,ure  and  size  of  the  filtering 

material  ? 

(7)  Give  iiarticulars  of  measurements  made  from  time  to 

time  (luring  the  experiment  of  the  water-holding 
ca]>acity  of  the  fine  beds,  stating  in  each  case 
whether  measurement  was  made  after  resting  or 
not. 

(8)  (a)  Wliat  was  the  water-holding  capacity  of  fine  beds 

at  end  of  experiment  ? 
(6)  Was  this  measurement  made  after  resting,  and, 
if  so,  what  was  the  duration  of  the  resting  ? 

(9)  State  method  of  working  of  contact  beds,  i.e.,  num- 

ber of  fillings  per  day  of  twenty-four  hours,  and 
periods  of*(r/)  filling,  (A)  standing  full,  (c),  empty- 
ing, and  (e)  resting. 


1,125,000. 


3  feet. 

Bed  C  Screened  clinker.  Rough  material  round  the 
jjipes.  Material  uniform  throughout  the  beds.  Passed 
J -inch,  rejected  by  J-inch  mesh. 


Date. 


Capacity  in 
(iallons. 


Remarks. 


5th  July,      1899 
17th  AuguHt,    „ 


3,690 
3,2r)0 


4  hours  rest 
4 


>? 


3  feet. 

Screened  clinker.  Bough  material  round  the  drainage 
pips,  otherwise  uniform  throughout  the  bed  Passed 
^-inch  mesh,  and  reject«d  by  ^-inch. 


X 

Date. 

0.  of  fillings 
per  day. 

Time  of  filling'. 

1 

June  1st  to  7th    - 
.June  8tli  to  July  5t]i  - 
July  ;)th  t«)  Au"]:.  16th 

2 
3 
4 

1 

Cycle  in  ^'eneral  :  (//)  ],  (b)  2  hours,  (r)  i,  (e)  remainder 
oi  time  according'  to  the  number  of  fillings,thc  contents 
of  1>('(1  V  l>einc  m  each  case  run  on  to  Bed  1). 
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<10)  State  by  what  method  the  tank  liquor  was  dis- 
tributed on  the  beds. 

<11)  What  was  the  arerage  quantity  of  sewage  in  gallons 
dealt  with  daily  ? 

(12)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  1 
If  so,  state  \o  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

O^)  State  at  what  intervals  analyses  of  the  effluent  were 
made  and  whether  the  samples  were  Altered 
through  filter  paper  or  allowed  to  settle  before 
being  analysed. 

<14)  Give  (a)  the  average  of  the  analyses  of  the  final 
effluent  from  the  beds  ; 


By  means  of  wooden  shoots  laid  on  the  bed,  perforated  it  Appendix  9(*. 
the  bottom  of  the  side.s. 

•  •  •  ' 

10,510  gallons  per  day  (allowing  for  Sunday's  rest). 


No. 


Daily  except  Sundays.    Samples  shaken  before  analysiB. 


The  following  numbers  are  the  average  of  daily  analyses 
of  the  final  filtrate  (from  Bod  D)  for  the  periods 
given : — 


Date. 


1890. 

Jan.  1— 7    . 

(2  flUingB  per  day.) 
Junes— July 6  - 

(s  fillings  por  day.) 
July  6— August  16 

(4  filllnm  per  d-*T.) 


Four  Hours' 

Oxygen 
AhflorptioD. 


•74 
•71 
•71 


Incubntor  Tost— 8  rain. 
Oxygen  Absorption. 

Before. 

After. 

•27 

1 

•23 

•88 

•23 

•86 

•29 

Putres-     Ammoniacal 
clbillty.  I     Nitrogen. 


0-12 
0-71 
0-64 


•40 
•89 
'44 


Albuminoid        Nitrous 
Nitrogen.     >  Nitrogen. 


Nitric 
Nitrogen. 


Chlorine. 


•07 

•067 

•054 


•088 
•061 
•071 


•617 
'614 
•728 


14-0 
161 
15-7 


(<&)  the  best  analysis  of  the  final  effluent  and  date 

when  sample  was  taken  ;  and 
(c)  the  worst  analysis  of  the  linal  effluent  and  date 

when  sample  was  taken. 
(^  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  tank  liquor  as  it  went  on 

to  the  first  bed. 
(<?)  the  average  of  the  estimations  made  of  the  solids 

in  suspension   in  the  final  effluent.      Were 

these  putrescible  ? 

(l."»)  Give  a  tvpical  analysis  of  the  crude  sewage  to 
which  the  experiment  relates. 


Practically  nil. 


(16)  Between  what  dates  was  the  exr»eriment  conducted  ? 
If  there  were  any  j>eriods  of  rest,  state  their  duration. 

(17)  Give  particulars  of  any  observations  which  have 

been  made  of  the  temperatures  of  the  contact 
beds  at  different  depths. 

(18)  Was  any  nuisance   caused    by  the  experimental 

works  ? 

(19)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(20)  Give,  particulars  of    any    other   observation.s    of 

importance  which  were  recorded. 

(21)  What  inferences  have  been  drawn  from  the  experi- 

ment ? 

(22)  If  it  is  considered  that  it  would  be  practicable  to 

adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  whAt  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal^ 
excluding  the  cost  of  land  and  cost  of  sewers ; 

(6)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system- 
excluding  the  annual  repayment  of  any  loan. 


The  following  numbers  are  the  average  of  daUy  analyses 
of  settled  sewage  from  June  2nd  to  August  16tk  1899  • 
4  hours  oxygen  absorption  -        -        -        . 
3  minutes         „  -        -        .        . 

Ammoniacal  nitrogen  .        .        .        , 

Albuminoid  nitrogen  -        -        .        . 

Chlorine      -----.. 

J  une  1st  to  August  17  th,  1899. 
Rested  on  Sundays,  no  other  rest. 


3-80 

2-47 

•37 

161 


No. 


No. 


The  chemical  efficiency  of  the  bed  appears  to  increase  as 

tune  goes  on,  the  results  from  fC  fillLgri^d^y 

.bemyven  better  than  the  earlier  resulte^with  two 


nitro^I'ma^^aTL^te^^^^^^  '^  P^^^^  P-  100,000,  and  that  the  various  compounds  of 


Ammoniacal  nitrogen ; 
Albuminoid  nitrogen  ; 
Nitrou.s  nitrogen ; 
Total  organic  nitrogen. 

Gilbert  J.  Fowlkr, 
Signature  of  Officer  under  whose  direction  the 

experiment  was  conducted. 
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EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTIC  TANK 

AND   CONTACT   BEDS. 

Bed  A  (Single  Contact). 


Name  of  authority 

Population  of  district 

Water  supply  i)er  head  of  the  ix)pulation 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  irom  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  lias  been  conducted  - 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Manchester. 


(4)  Give  particulars  of  measurements  made  from  time  to 
time  during  the  exi^eriment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
w^hether  the  measurement  was  made  after  resting 
or  not. 


(o)  What  was  the  water-holding  capacity  of  the  coarse 
beds  at  end  of  experiment  ?  Was  this  measure- 
ment made  after  resting,  and,  if  so,  what  was  the 
duration  of  the  resting  1 

(6)  (a)  What  wa.s  tlie  water-holding  capacity  at  com- 
mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ? 

(ft)  Wliat  was  the  dei)th  of  these  beds  ?     -        -        - 

(c)  What  was  the  nature  and  size  of  the  filtering 
material  ? 


(1)  (a)  What  is  the  capacity  in  gallons  of  the  open  septic 
tank  or  tanks  ? 

(b)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  in  parallel. 

Were  any  observaticms  made  as  to  the  filling  up  of 
the  septic  tanks  by  deposit  of  sludge  1 

If  the  sludge  was  removed  from  the  septic  tanks, 
state  how  often  this  was  done  and,  approximately, 
what  quantity  of  sludge  was  removed  on  each   i 
occasion. 


(3)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  coarse  bods 
when  filled  with  the  filtering  material  ? 

(b)  What  was  the  depth  of  these  beds  ? 

(c)  What  was  the  nature  and  size  of  the  filtering 

material  ? 


1,125,000  gallons. 


3  feet. 


Bed  A.  (after  replacement).— Screened  clinker.  Rough 
clinker  round  the  drainage  pipes.  2  ft.  9  in.  passed 
i-in.  mesh,  and  rejected  by  i-in.  3  inches  at  top  of 
tine  matenal. 


Bed  A. 


Date. 


31st  Aug.  1899  •  ; 


Capacity 

in 
Gallons. 


4,200 


Remarks. 


20tli  Sept. 


tj 


3,930 


Bed  A  opened  up  09  2nd  June 
and  material  taken  out  and 
broken  down  ;  exposed  for 
two  months. 

Replaced  on  22nd  Au«;ust, 
and  worked  with  2  filliiijrH 
\feT  day. 

Measurement  inaile  after 
4  hours'  rest. 

After  4  hours'  draininir. 
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(  )  Give  particulars  of  meafiurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  of  the  fine  beds,  stating  in  each  case 
whether  measurement  was  made  after  resting 
or  not. 


(8)  (a)  What  was  the  water-holding   capacity  of   fine 

beds  at  end  of  experiment  1 

(b)  Was  this  measurement  made  after  resting,  and, 
if  so,  what  was  the  duration  of  the  resting  ? 

(9)  State  method  of  working  of  contact  beds,  i.e.,  number 

of  fillings  per  day  of  twenty-four  hours,  and 
periods  of  (a)  filling,  (6)  standing  full,  (c)  emptying, 
and  (e)  resting. 


(10)  State  by  what  method  the  tank  liquor  was  dis 
tributed  on  the  beds. 


(11)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(12)  Was  the  quantitv  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results 
were  affected  by  such  increase. 

(13)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  settle  before 
being  analysed. 

(14)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  bed& 


Appendix  9C- 


26th->3l6t  Angust  1899 

1st— 13th  Sept. 

Cycle:  (a)Jhr.,  (6)2hr8, 


Time  of  Filling. 


12.15  p.m.  and  6  p.m. 

6.30  a.m.,  12.30  p.m., 

and  6.30  p.m. 
(e)  Remainder  of  time, 
according    to   the 
number  of  fillings. 


By  meant!  of  wooden  shoots,  perforated  at  the  bottom  of 
the  sides. 


9,600  gallons  (allowing  for  Sunday's  rest). 


No. 


Daily,  except  Sundays.   Samples  shaken  before  analysis. 


The  following  numbers  are  the  average  of  daily  analyses 
of  the  filtrate  from  Bed  A  for  the  periods  given  :~ 


Date. 

FoarHoan' 

Oxygen 
AbeorpUoD. 

Incnbator  Tett,  8  mln. 
Oxygen  Abeoiption. 

Pntresci- 
bOity. 

Ammontacal 
Nitrogen. 

Albuminoid 
Nitrogen. 

Nitrons 
Nitrogen. 

Nitric 
Nitrogen. 

Chlorine. 

Before. 

Atter. 

2Srd— Slet  Aagnst 
(2  flUingB  per  day.) 

lat^lSth  September    - 
(8  fUUngs  per  day.) 

2-48 
2-28 

1-87 
111 

1-48 
1-08 

1-6 
8-11 

117 

1-27 

•09 
•135 

•176 
•084 

••676 
•107 

141 
16-4 

*  High  nitrate  nnmber  for  this  period  due  to  the  fact  that  the  bed  had  been  resting  for  some  time  prior  to  this  experiment. 


(A)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken,  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 
.hen  sample  was  taken. 

id)  the  average  of  the  estimations  made  of  the  solids  i 
in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  first  bed. 


(e)  the  avera^  of  the  estimations  made  of  the  solids 
in  sus^nsion  in  the  final  effluent.  Were  these 
putrescible  ? 

(15)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


1213. 


Small  amount. 


The  following  numbers  are  the  average  of  daily  analyses 
of  Settled  Sewage  from  17th  August— 13th  SeDtemoer 
1898:—  ^  ' 


4  hrs.  oxygen  absorption 
3  min.      „  „ 

Ammoniacal  nitrogeij 
Albuminoid 
Chlorine .    - 


>» 


6-43 
3-64 
2*28 
'2&4 
160 


3  0 
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Appendix  9Cl  (16)  Between  what  dates  was  the  experiment  conducted  ] 

If  there  were  amy  periods  of  rest,  state  their  duration. 

iyt)  Give  pftitieulars  of  any  observations  which  have 
beem  made  of  the  temperatures  of  the  contact  beds 
at  different  depths. 

(18)  Was   any  nuisance    caused    by  the   experimenta] 

works? 

(19)  Is  tke  experiment  still  proceeding  ?   ,    - 

If  a«),  laay  tke  Commission  inspect  the  works,  should 
itkej  deem  it  desirable  to  do  so  ? 


i^)  Give  particulars  of  any  other  observations  of  import- 
ance which  were  recorded. 


(SI)  Wkat  inferences  have  beeh  drawn  from  the  experi- 
jnent? 


(22)  If  it  is  considered  that  it  would  be  practipable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  What  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers. 

•  (6)  What  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repayment  of  any  loan. 


26th  August— 13th  September  1899.      Bed  sested  on 
Sundays. 


No. 


No. 


Noie. — ^It  is  requested  that  dll  analyses  may  be  given  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen  ; 
Nitric  nitrogen ; 
Total  organic  nitrogen  • 


Signature  of  Officer  under  whose  direction  the 
experiment  was  conducted. 
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Form  B. 


Appendix  9C. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN   SEPTIC  TANK  AND 

CONTACT  BEDS. 

Bed  C  (primary)  worked  in  coigunction  with  Beds  B  and  D  (secondary)^ 


Name  of  authority -- 

Population  of  district 

Water  supply  per  head  of  the  population 

Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived,  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade 
refuse. 

I3  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted. 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


(1 )  (a)  What  is  the  capacity  in  gallons  of  the  open  septic 

tank  or  tanks  ? 
{h)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  in  parallel  ? 

(2)  Were  any  'observations  made  as  to  the  filling  up  of 

the  septic  tanks  by  deposit  of  sludge  ? 
If  tb.e  sludge  was  removed  from  the  septic  tanks, 
stAte  how  often  this  was  done  and,  approximately, 
whiat  quantity  of  sludge  was  removed  on  each 
occzasion. 

(3)  (a)  What  was  the  water  holding  capacity  at  com- 

mencement of  experiment  of  tne  coarse  beds 
when  filled  with  the  filtering  material  ? 

(/>)  What  was  the  depth  of  this  bed  ? 

(r)  What  W£U5  the  nature  and  size  of  the  filtering 
material  ? 


(4)  Give  i>articular8  of  measurements  made  from  time  to 
tinie  during  the  experiment  of  the  water-holding 
capacity  of  primary  bed,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 


(5)  What  was  the  water-holding  capacity  of  the  coarse 

l)eds  at  end  of  experiment  ?  Was  this  measure- 
ment made  after  resting,  and,  if  so,  what  was  the 
(luration  of  the  resting  ? 

(6)  {a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ? 

{b)  What  was  the  depth  of  these  beds  ? 

(c)  ^V^lat  was  the  nature  and  size  of  the  filtering 
material  ? 


(7)  Give  particulars  of  measurements  made  from  time  to 
time  during  the  experiments  of  the  water-holding 
capiicity  of  the  fine  beds,  stating  in  each  case 
whether  measurement  was  made  after  resting  or 
not. 


Manchester. 


1,125,000. 


3  feet.  • 

Bed  C — Screened  clinker.  Except  rough  clinker  round 
the  drainage  pipes,  material  uniform  throughout  the 
bed  :  to  pass  |  in.  mesh  and  rejected  by  i  in. 


Date. 

Capacity 
in  Gallons. 

Remarks. 

1899. 
August  17th  - 

September  14th     - 

15th      - 

3,250 
1,965 

2,220 

After  4    hoars  rest. 
»>     3i           „ 

3  feet. 

Bed  B.— Screened  clinker ;  to  pass  I  in.  mesh  and  rejected 
by  J  in.  Bed  D.— Screened  clinker  ;  to.paps«$  in.  mesh 
and  rejected  by  Jin.  In  each  rough  clinker  placed 
round  the  drainage  pipes. 

Bed  B. 


6  September  1899 


n 


If 


3,680 
3,050 


Remarks* 


1213. 


After  7  days  rest. 
M     1^  houra  dfaining; 

3c2 
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Appendix  9C.  (^)  ('^O  What  was  the  water-holding  capacity  of  fine  beds 

at  end  of  experiment  ? 

(b)  Was  this  measurement  made  after  resting,  and, 
if  so,  what  was  t)ie  duration  of  the  resting  Y 

(9)  State  method  of  working  of  contact  beds,  i.e.,  number 

of  fillings  per  day  of  twenty-four  hours,  and 
periods  of  (a)  filling,  (/>)  standing  full,  (c)  emptying, 
and  (e)  resting. 

(10)  State  by  what  method  the  tank  liquor  was  dis- 

tributed on  the  beds. 


(11)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(12)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(13)  State  at  what  intervabi  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  settle  before 
being  analysed. 

(14)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds. 


Eight  fillings  ^r  day  on  Bed  C,  four  of  which  were  run 
to  B  bed  and  four  on  to  Bed  D.  Cycle  for  primary 
bed  -(fi)  J  hour,  (6)  1  hour,  (c)  h  hour,  (e)  ll  hour. 
Cycle  for  secondary  beds — (a)  |  hour,  (6)  2  hours, 
(c)  J  hour,  (e)  3  hours. 

By  means  of  wooden  shoots  (perforated  at  the  bottom 
of  sides)  laid  on  the  surface  of  the  beds. 

33,600  gallons  per  day,  after  allowing  for  Sunday's  rest 


No. 


Daily,  except  Sundays.    Samples  shaken  before  analysis. 


The'following  numbers  are  the  average  of  daily  analyses 
of  the  final  filtrate — {a)  from  bed  B,  (6)  from  bed  D  : — 


Four  Hours' 
OxTiren 

Incubator  Test— 8  min. 
Oxygen  Absorption. 

Putrescl-.' 
bUlty. 

Ammonlacal 

Albuminoid 

Nitrous 

Nitric 

Chlorine. 

,  Absorption. 

1 

Before. 

After. 

Nitrogen.         Nitrogen 

Nitrogen. 

Nitrogen. 

(a)  Bed  B  filtrate 

(b)  Bed  D  filtrate      - 

1                 m 

•88 
•66 

•41 

•81 

1 

•84 
•25 

0—24 
0—24 

•7£ 
•89 

•066 
•049 

•080 
•034 

•718 
•98 

15-6 
15-6 

(6)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken,  and 

(c)  the  worst  analvsis  of  the  final  effluent  and  date 
when  sample  was  taken. 

{d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  first  bed. 

(e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent  Were  these 
putrescible  ] 

(15)'Oive  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


Practically  nil. 


The  following  numbers  are  the  average  of  daily  analyses 
of  Settled  Sewage  from  August  17th  to  September  13th, 
1899:— 


(16)  Between  what  dates  was  the  experiment  conducted  ? 
If  there  were  any  periods  of  rest,  state  their  duration 

(17)  Give  particulars  of  any  observations  which  have 

been  made  of  the  temperatures  of  the  contact 
beds  at  different  depths. 

(18)  Was  any  nuisance    caused    by  the   experimental 

works  I 

(19)  Is  the  experiment  still  proceeding? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 


4  hours  oxygen  absorption 
3  mins.        „  „ 

Ammoniacal  nitrogen 
Albuminoid  nitrogen 
Chlorine  -        -        -        - 

August  17th— September  15th,  1899. 

Beds  rested  on  Sundays  only. 


6-43 
3-64 
2-28 

•294 
160 


No. 


No. 
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(20)  Give    particulars   of  any   other   observations    of 
importance  whicK  were  recorded. 


<21)  What  inferences  have  been  drawn  from  the  experi- 
ment? 


<22)  If  it  is  considered  that  it  would  be  practicab]o  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 

head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers. 

(b)  what  would  be  the  estimated  annual  cost  per 

head  of  purifying  the  sewage  by  this  system— 
excluding  the  annual  repayment  of  any  loan. 


Although  the  purification  effected  was  quite  satisfactory.  Appendix  9C. 
the  capacity,  of  the  primary  bed  rapidly  diminished. 
This  loss  of  capacity  was,  nowever,  largely  recovered 
after  a  few  weeks  rest,  viz. : 


»«-      i^^. 

Remarks. 

September  26th      - 

October  4th   - 

)f           -        - 

3,520 

3,200 

.     3,650 

3,320 

After  11  days  rest. 

„       3i  hours  draining. 

„       farther  rest  of  8 

days. 
„       3^  hours  draining. 

Eight  fillings  per  day  are  evidently  in  excess  of  what  the 
primary  bea  can  take  for  a  prolon^d  period.  Should 
it  be  necessary,  however,  on  a  special  occasion  to  work 
the  bed  to  this  extent,  it  does  not  appear  that  perma- 
nent injury  will  result. 


?--y  J^ote, — It  is  requested  that  all  analyses  may  be  given  in  parts  per  100,000,  and  that  the  yarious  compounds  of 
nitrogon  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 


Signature  of  Officer  under  whose  direction  the 
experiment  was  conducted. 
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EXPERIMENT  OX  THE,  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTIC  TANK 

AND  CONTACT  BEDS. 

Beds  A  (primary)  and  B  (secondary)  in  conjunction. 


Name  of  authority 

Population  of  district     ------- 

Water  supply  per  head  of  the  population 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from,  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade 
refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  trom  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducte^d 

Name  and  qualification  of  chemist  Who  has  made  the 
analyses  ? 


Manchester. 


(1)  (a)  What  is  the  capacity  in  gallons  of  the  open  septic 

tank  or  tanks  ? 

(b)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  in  parallel. 

(2)  Were  any  observations  made  as  to  the  filling  up  of 

the  septic  tanks  by  deposit  of  sludge  ? 

If  the  sludge  was  removed  from  the  septic  tanks, 
state  how  often  this  was  done  and,  approximately, 
what  quantity  of  sludge  was  removed  on  each 
occasion. 

(3)  (tt)  WTiat  was  the  water-holding  camcity  at  com- 

mencement of  experiment  of  tne  coarse  beds 
when  filled  with  the  filtering  material  ? 

(b)  What  was  the  depth  of  this  bed  1  .        .        - 

(c)  What  was  the   nature  and  size  of  the  filtering 

material  ? 


(4)  Give  particulars  of  measurements  made  from  time 
to  time  during  the  experiment  of  the  water- 
holding  capacitv  of  primary  beds,  stating  in  each 
case  whether  the  measurement  was  made  after 
resting  or  not. 


(5)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment?  Was  this  measure- 
ment made  after  resting,  and,  if  so,  what  was  the 
duration  of  the  resting  ? 

(6)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  secondary  beds 
when  filled  with  the  filtering  material  ? 

(b)  What  was  the  depth  of  this  bed  ?  -        -        - 

(c)  What  was  the  nature  and  size  of   the  filtering 

material  1 


(7)  Give  particulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  of  the  secondary  beds,  stating  in  each  case 
whether  measurement  Wtvs  made  after  resting 
or  not. 


1,125,000  gallons. 


3  feet. 

A  Bed.— Screened  clinker.  Rough  material  round  the 
drainage  pipes,  2  ft.  9  in.,  to  pass '|  in.  and  rejected  by 
i  in.  mesh ;  3  in.  top  layer  of  fine  material. 


20th  September  1899 


21  St 


>> 


}> 


Capacity 

in 
Gallons. 


Remarks. 


3,930 
3,520 


After  4^  hrs.  draining. 


»     IJ    » 


j» 


3  feet. 

Bed  B.— Screened  clinker.  Except  for  rough  clinker 
round  the  drainage  pipes,  material  uniform  tnroughout 
the  bed.    To  pass  1  in.  mesh,  and  rejected  by  i  in.  mesh. 


Date. 

Capacity 

in 
Gallons. 

Remarks. 

22nd  September  1899"- 

25th           „            „      - 

5th  October         „      - 

4,470 
4,480 
4,590 

• 

After  3)  hrs.  draining. 
34 

> 
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(8)  (a)  What  was  the  water-holding  capacity  of  fine  beds 
at  end  of  experiment? 

(6)  Waa  this  measurement  made  after  resting,  and,  if 
80y  what  was  the  duration  of  the  resting  ? 


(9)  State  method  of  working  of  contact  beds,  t.6.,  number 
of  fillings  per  day  of  twenty-four  hours,  and 
periods  of  (a)  filling,  (6)  standing  full,  (c)  emptying, 
and  («)  resting. 


(10)  State  by  what  method  the  tank  liquor  was  dis- 
tributed on  the  beds. 


(11)  What  was  the  average  quantity  of  sewage  in  gallons 
dealt  with  daily  ? 


.(12)  Waa  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  f 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 


(13)  State  at  what  intervals  analyses  of  the  effluent 
were  made  and  whether  the  samples  were*  filtered 
through  filter  paper  or  allowed  to  settle  before 
bein^  analysed. 


<14)  Give  (a)  the  average  of  the  analyses  of  the  final 
eflluent  from  the  beds. 


Appendix  (KX 


Bed  A  (primary)  filled  four  times  per  day.  Cycle : 
(?)  i;  W  2  hrs. ;  (c)  ^  hr. ;  {e)  SJ  hrs.  Contents  of 
Bed  A  in  each  case  being  run  on  to  bed  B,  and 
operation  repeated. 


By  means  of  wooden  shoots  laid  on  the  surface  of  the 
bed. 


12*635  (allowing  for  Sunday's  rest). 


No. 


Daily,  except  Sundays.   Samples  shaken  before  analysis. 


The  following  numbers  are  the  average  of  daily  analyses 
of  filtrate  from  the  secondary  bed  d  : — 


VouT  Hoon' 
Oxygwi 

Incubator  Test,  8  Mio. 
Oxygen  Abtorption. 

Pntread- 
blUty. 

AmmonUcal 
Nitrogen. 

Albnmlnoid 

Nitrogen. 

• 

NitlOUB 

Nitrogen. 

Nitric 
Nitrogen. 

Cblorino. 

AbaorpUon. 

Before. 

After. 

•7« 

« 

•88 

•27 

0-17 

•87 

•048 

•087 

•961 

• 

U-0 

(6)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken,  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 

when  sample  was  taken. 

(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  first  bed. 

{f)  the  average  of  the  estimations  made  of  the  soHds 
in  suspension  in  the  final  effluent.  Were  these 
putrescible  ? 


(15)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


(16)  Between  what  dates  was  the  experiment  conducted  ? 

If  there    were   any  periods  of   rest,  state    their 
duration. 

(17)  Give  particulars  of  any  observations  wliich  have 

been  made  of  the  temperatures  of  the  contact  beds 
at  different  depths. 

(18)  Was  any  nmsance   caused   by  the   experimental 

works 


Very  small  amount. 


The  followinfir  numbers  are  the  average  of  dailv  analyses 
of  Settled  Sewage  from  16th  September — 14th  October, 
1899  :— 


Four  hrs.  oxygen  absorption 
Three  min.     „  „ 

Ammoniacal  nitrate    - 
Albuminoid 
Chlorine 


}> 


677 
2*94 
1*80 
•276 
13-9 


16th  September— 14th  October  (inclusive)  1899. 
Beds  rested  on  Sundays  only. 


Nr> 
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Appendix  9C.  (19)  Is  the  experiment  still  proceeding  1         -        - 

If   80,  mav  the  Commifision  inspect  the  works, 
should  they  deem  it  desirable  to  do  so  ? 


(20)  Give  particulars  of  any  other  observations  of  import- 
ance which  were  recorded. 


(21)  What  inferences  have  been  drawn  from  the  experi- 
ment? 


(22  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers. 

(6)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repayment  of  any  loan. 


No 


In  this  experiment  the  filtrates  from  the  primary  bed 
were  in  every  case  non-putrefactive 


^ote, — It  is  requested  that  all  analyses  may  be  given  in  parts  per  100,000,  and  that  the  various  comix>unds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus : — 

Ammoniacal  nitrogen ;    • 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 


Signature  of  Officer  under  whose  direction  the 
experiment  was  conducted. 


APPENDIX. 
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orm  B. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTIC  TANK  AND 

CONTACT  BEDS. 

Bed  B  (Single  contact). 


Appendix  9C. 


Xarne  of  authority         -        -  .        .        -        - 

l*opulation  of  district 

Water  supply  i>er  liead  of  the  population 

Kstiraated  or  measured  dry  weather  flow  of  8ewj-;j;c 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
api)roximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade 
refuse  ? 

1  s  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  exi>eriment  has  lx;en  conducted 

Xame  and  qualification  of  chemist  who  has  made  the 
analyses. 


Manchester. 


(1)  (a)  What  is  the  capacity  in  gallons  of  the  open  septic 
tank  or  ttinks  ? 

(//)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  in  |>arallel. 

^     Were  any  observations  made  as  to  the  filling  up  of 
the  septic  tanks  by  deposit  of  sludge  ? 

If  the  sludge  was  removed  from  the  septic  tanks, 
Htate  how  often  this  was  done,  and,  approximately, 
what  iiuantity  of  sludge  was  removed  on  each 
occasion. 

(3)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  coarse  beds 
when  filled  with  the  filtering  material  ? 

(/>)  Wliat  was  the  depth  of  the  bed  ? 

(c)  What  was  the  nature  and  size  of  tlie  filtering 
material  ? 


(4)  Give  particulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  of  bed,  stating  in  each  case  whether  the 
measurement  was  made  after  resting  or  not. 


1,125,000  gallons 


3  feet. 


Bed  B.— Screened  Clinker.— With  the  exception  of 
rough  material  round  the  drain  pipes,  material 
imifonn  throughout  the  bed. 

To  pass  1-inch  mesh,  and  be  rejected  by  J-inch  mesh. 


BedB. 


Date. 


Capacity 
in  (tallons. 


Remarks. 


1899: 
5  October 

7  November 

8  December 


(5)  What  was   the  water-holding  capacity  of  the  coarse 
beds  at  end  of  experiment  ?    Was  this  measure- 
ment made  after  resting,  and,  if  so,  what  was  tli   t 
duration  of  the  resting  f 


1900: 
27  February  - 

27  February  ■ 


4,o90 
3,730 
3,510 
^!,130 
3,100 

3,300 
3,030 


3J  hours'  draining. 
3i    „ 
17i    „ 

S    „ 

4  days'  rest. 

li  hours*  drain  ng. 


» 


»» 


Tf 


1213 


3D 
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Appendix  9C.  (6)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement  of  experiment  of  the  fine  beds  when 

filled  with  the  filtering  material  ? 

(b)  Wliat  was  the  depth  of  these  beds  ? 

(c)  What  was  the  nature  and  size  of  the  filtering 

materials 

(7)  Give  particulars  of  measurements  made  from  time 

to  time  during  the  experiment  of  the  water- 
holding  capacity  of  the  fine  beds,  stating  in  each 
case  whetner  measurement  was  made  after 
resting  or  not. 

(8)  (a)  What  was  the  water-holding  capacity  of  fine 

beds  at  end  of  experiment  1 

(6)  Was  this  measurement  made  after  resting,  and, 
if  so,  what  was  the  duration  of  the  resting  ? 

(9)  {State    method    of    working    of    contact   beds,  i.e., 

number  of  fillings  per  day  of  twenty-four  hours, 
aud  periods  of  (a)  filling,  (b)  standing  full,  (c) 
emptying,  and  (e)  resting. 


<10)  State  by  what  method  the  tank  litiuor  was  dis- 
tributed on  the  beds. 

(11)  Whai-    was    the    averaoje    ([uantity  of   sewage    in 
gallons  dealt  with  daily  ? 

<12)  Was  the  quantity  of  sewage  dealt  with  increased 
in  time  ot  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(13)  State  at  what  intervals  analyses  of  the  effluent  were 

made,  and  whether  the  sami)le3  were  filtered 
through  filter  paper  or  allowed  to  settle  before 
being  analysed. 

(14)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds ; 


4  fillings  per  day,  as  follows  : — 

5th  October-7th  December  1899,  6  hour  cycle  :  (n) 
i  hour  ;  (b)  2  hours  ;  (c)  i  hour  ;  {e)  3j  hours. 

7th  December  1899-22nd  February  1900,  3  short  cycles 
and  one  long  cycle  :  (a)  ^  hour  ;  (b)  1  hour ;  (c)  i  hour  ; 
(e)  i  hour  ;  (3  times) ;  (a)  I  hour  ;  (A)  1  hour  ;  (c)  i  hour  ; 
(e)  14  J  hours. 

By  means  of  wooden  shoots  laid  on  the  surface  of  the 
bed. 

12,100  (after  allowing  for  periods  of  rest). 


No. 


Daily,     except     Sundays.      Samples     shaken     before 
analysis. 


The  following  numbers  are  the  average  of  daily  analyse-s 
of  the  filtrate  from  Bed  B.  during  the  two  periods  of 
work : — 
t.,  4  cycles  of  6  hours ;  u.,  4  cycles  in  10  hours,  and 
14  hours'  rest. 


' 

Four  llours' 
Oxygen 

Absorption. 

Incubator  Test.  3  mins*. 
Oxygen  Absorption. 

* 

Putresci- 
bllity. 

Ammoniacal 

Nitropen. 

Albuminoid 
Xitrogen. 

1     NitrouB 
Nitrogen. 

'         -039 
•024 

1      Nitric 
,  Nitrogen. 

Chloric 

Before.     . 

After. 

t.  5  Oct.-7  Doc. 

J.  7  Dec. -22  Feb.       - 

207 

1'59 

103 
•81 

1M)8 
•63 

16-54 
104-101 

1 

1-20 

1-06 

•105 
•082 

•187 
•447 

15-1 
14-« 

1 

1 

{b)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken ;  and 

<c)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ; 

(d)  the  average  of   the  estimations  made  of    the 

solids  in    susi^nsion  in  the  tank  liquor  as 
it  went  on  to  the  first  bed  ;  "^ 

(e)  the  average  of  the  estimations  made  of  the  solids       Small  amount. 

in  suspension    in    the  final  effluent.    Were 
these  putrescible  ?  i 

I 
(15)  (jive  a  ty[)ical  analysis  of   the  crude  sewage  to  |   The  following  numbers  are  the  average  of  daily  analyses 


which  the  exi:>eriment  relates. 


of  Settled  i^ewage  for  the  6  months  ending  28th  March 
1900. 


4  hours  oxygen  absorption     - 

-      7-23 

3  niins.  oxygen  absorption     - 

.      3-70 

Ammoniacal  nitrogen    - 

-      2-21 

Albuminoid  nitrogen 

•306 

Chlorine 

-     16-1 
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5th  October  1899  to  22nd  February  1900. 

Beds  rested  on  bundays  and  on  8th  December  1899. 


No. 


No. 


(JB^  Set  ween    what   dates    was   the    experiment   con- 
ducted ? 

If     there  were    any  periods  of    rest,    state   their 
duration. 

(17)  Give  particulars  of  any  observations  which  have 

l>een  made  of  the  temperatures  of  the  contact  beds 
at  different  depths. 

(18)  "Was    any   nuisance    caused  by  the   experimental 

'works  ? 

(19)  Is  tlie  experiment  still  proceeding? 

If  so,  may  the  Commission  inspect  the  works,  should 
tliey  deem  it  desirable  to  do  so  ? 

(20)  Oive  particulars  of  any  other  observations  of  import- 

ance which  were  recorded. 

(21)  WTiat    inferences  have  been  drawn  from  the  ex-      The  experiment  shews  that  the  purification  effected  by 
periment  ?  the  bed  is  equally  good,  whether  the  fiUings  are  dis- 

trbiuted  e<iually  over  the  whole  of  the  24  hours,  pr 
whether  all  take  place  in  a  short  time,  thus  allowing 
a  coiTespondingly  longer  period  of  rest  at  one  time. 
Thus  it  is  evidently  possible  to  increase  the  rate  of 
working  of  a  bed  for  a  short  time,  provided  it  has  an 
equivalent  i)eriod  of  rest,   without  any  detrimental 
effect. 
The  measurements  of  capacity  shew  that  it  is  not  ad- 
visable to  work  a  bed  on  four  fillings  per  day  for  a 
long  period  of  time,  without  intervals  of  rest  of  some 
duiation. 
22)  If  it  is  considered  that  it  would  be  practicable  to  ' 
adopt  this  system  for  the  disposal  oi  the  whole  of 
the  sewage  of  the  district,  please  state.  I 

(a)  What  would  be  the  estimated  capital  cost  per  | 
head  of  constructing  the  works  of  disposal,  i 
excluding  the  cost  of  land  and  cost  of  sewers.     | 

(6)  What  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any 
loan. 

I 
Jfote. — It  is  requested  that  all  analyses  may  be  given  in  pai-ts  per  100,000,  and  that  the  various    compounds- 
of  nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  ; — 

Ammoniacal  nitrogen  ; 
Albuminoid  nirrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 


Appendix  9C. 


Signature  of  Officer  under  whose  direction 
the  experiment  was  conducted. 
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Append'x  90.  Form  B 

EXPEKIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEFflC  TANK  AND  CONTACT  BEDS, 

Bed  B  (single  contact). 


Name  of  authority -        - 

Population  of  district      ------- 

Water  .sui)ply  per  head  of  the  population       .        .        - 

Estimated  or  measured  dry  weather  flow  of  sewage 

Ls  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade 
refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Manchest'er. 


(1)  (a)  What  is  the  capacity  in  gallons  of  the  open  septic      I,  l^i.'jjOOU  gallons, 
tank  or  tanks  ? 

(/>)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  in  parallel  ? 

(:i)  Were  any  observations  made  as  to  the  filling  up  of 
the  septic  tanks  by  deposit  of  sludge  ? 

If  the  sludge  was  removed  fnmi  the  septic  tanks, 
state  how  often  this  was  done  and,  approximately, 
what  quantity  of  sludge  was  removed  on  ea<5i 
occasion. 

(3)  (a)  AVhat  was  the  water-holding  capacity  at  co\p- 
mencenientof  ex|)eriment  of  the  coarse  beds 
when  filled  with  the  filtering  material  ? 


(6)  A\1uit  was  the  depth  of  this  l)ed  ? 

(c)  Wliat  was  the  nature  and  size  of  the  filtering 
'  material  ? 


(4)  Give  particulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  of  bed,  stating  in  each  case  whether 
the  measurement  was  made  after  resting  or  not. 


3  feet. 


I5od  B. 


Screened  (Jlinker : 
With  the  exception  of  rough  clinker  round  the  drainafjc 
pipes,  material  uniform  throughout  the  bed.  To 
pass  1-inch  and  be  rejected  by  i-inch  mesh.  On 
13th  July,  the  top  3  inches  of  material  were  removed  and 
rejJaced  by  material  formerly  on  Bed  D.  (To  pass 
.Vinch  and  rejected  by  ith-inch  mesh). 

Bed  B. 


Date.         1  Capaxjity  in 


rallons. 


Remarks. 


(."))  Whjit  was  the  water-holding  cai)acity  of  the  coarse 
beds  at  end  of  exi)eriment  I  Was  this  measure- 
ment made  after  resting,  and  if  so,  what  was  the 
duration  of  the  resting 


1900. 
7  May  - 

7  May  - 
14  June  - 
14  June  - 
12  Julv  - 
12  July  - 

2  Aug.  - 
2  Au;;. 
9  Aug. 
9  Aug. 

6  Sept. 
()  Sept. 
4  Oct.  - 
4  Oct.  - 

31  Oct.  - 

8  Nov. 
8  Nov. 


3,400 

3,080 
3,620 
3,200 

4,150 
3,510 
3,220 
2,980 
3,r>4^> 
3,010 

3,680 
3,a30 
a.720 
2,8n) 

2,680 
3,310 

2,780 


13  <lays  rest  (rain    prior   to 

iiieasureiitent ). 
4i  hours  draining. 
7  days  rest, 
li  hour  draining. 
7  daya  rest. 
1^  hour  drainin;^^ 
17  hours  draining. 
1^  hour  draining. 
7  days  rest  (wet  weather). 
li  hour  drainin;;  (rain  in  ineiin- 

time). 
7  days  rest. 
IJ  hours  draining. 
7  daya  rest  (very  wet  weather). 
IJ  liouTs  draining   (very  wet 

weather). 
H  hour  di-aining. 
7  days  rest. 
\^  hours  draining. 
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f{Cy)  (a)  What  was  the  water-holding  camcity  at  com- 
mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  1 

(6)  What  was  the  depth  of  these  beds  ? 

(c)  \Miat  was  the  nature  and  size  of  the  filtering 
material  ? 

^il)  Give  particulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  of  the  fine  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not 

•  (S)  (a)  What  was  the  water-holding  '•apacity  of  fine 
beds  at  end  of  exi>eriment  ? 

(A)  Was  this  measurement  made  after  resting,  and, 
if  so,  what  was  the  duration  of  the  resting  ? 

(9)  State  method  of  working  of  contact  beds,  i.e.,  number 
of  fillings  per  day  of  twenty- four  honi-s,  and 
IKjriodsof  (a)  filling,  (fj)  standing  full,  (c)  emptying, 
and  {e)  i^esting. 


(10)  State  by  what  metliod  the  tank  liqu  )v  was  dis- 

tributed on  the  beds. 

(11)  What  was  the  average  (luantity  of  sewage  in  gallons 

dealt  with  daily ! 

(12)  Was  the  (luantity  of  sewage  dealt  with  increased  in 

time  of  storm  f 

If  so,  state  to  what  extent,  and  how  the  results 
were  atiected  by  such  increase. 

(13)  State  at  what  int-ervals  analyses  of    the  effluent 

were  made  and  whether  the  samples  were  filtered 
through  filter  i)aper  or  allowed  to  settle  before 
being  analysed. 

(14)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds  ; 


1900,  May  8tli-,lunc  Cth.  -2  fillinfis  \)e.T  day.  Cycles: 
(a)  i  hour,  (/>)  J  hour,  (c)  A  hour,  (e)  j  hours ;  (n) 
h  hour,  {//)  J  hour,  (c)  h  hour,  (e)  19 J  hours. 

i960,  June  ISth-Deceniber  2oth.— 3  fillings  'per  day. 
Cycles  :  (a)  I  hour,  (/>)  i  hour,  (c)  i  hour,  {e)  |  hour ; 
(a)  i  hour,  {,//)  i  hour,  (r)  \  hour,  (e)  J  hour  ;  (a)  i  hour, 
(/y)  I  hour,  (r)  i  hour,  (e)  }7i  hour». 

By  means  of  shallow  grips  cut  in  the  surface  of  the  bed. 


,000  (allowing  for  all  periods  of  rest). 


No. 


Daily,  except  Sundays,   Samples  shaken  before  analysis. 


The  following  numbers  are  the  aveiuge  of  daily  analyses 
of  filtrate  from  Bed  B.  for  the  two  i>eriods  given  :— 


Date. 


Four  Hours' 

Oxygen 
Absorption. 


Incubator  Test.   3  mins.  1  ' 

Oxygen  Abaorptiou.     I  pQ^rescI-    '^»^"»o»i*c*^      Albuminoid        Xitrous 


Nitric 


Before. 


—  i    bility. 


After. 


Nitrogen. 


Mtrojen.     ;  Nitrogen.  '    Nitrogen. 


Clilorine. 


100<).  , 

May    8th -June    Gth  ! 
(2  fillings  ])er  dayX 

June  ISth-Dec.  26th 
(.i  finings  i>er  day). 


3-16 


177 


2-r>t)  l-.W 


1-45 


1-17 


5-3; 


27i-12i 


1-20 


1*13 


•103 


•17« 


•iiS\) 


•u3: 


•000 


•494 


15-8 


15-8 


(b)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ;  and 

(r)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ; 

('/)  the  average  of  the  estimations  made  of  the 
solids  in  suspension  in  the  tank  liquor  as  it 
went  on  to  the  first  lied  ; 


{^)  the  avera^pe  of  the  estimations  made  of  the 
solids  in  suspension  in  the  final  etliuent. 
Were  these  putro>cil)Je  i 

(15)  Give  a  typical  analysis  of   the  crude  sewage  to 
which  the  ex  peri  me  ni  rulaU-s. 


Average  of  75  ileterininations  from  August  2nd,  1900- 
January  24th,  1901  =  IG'O  parts  per  100,000. 

^Maximum      -        -        -    27*1  parts  per  100,000- 
Minimum      -        -        -      4*6 


>} 


>» 


(16)  Between    what   -dates  was    the    experiment    con- 
ducted ? 

If  there  were  any  i^eriods  of  rest,  state  their  dura 
tioii. 


Small  amount. 


The  following  uuml)ers  are  the  average  of  daily  analyses 
of   crude  sewage    fur  the   half-year  ending   Decem- 
ber 2(itn  :— 
4  hours  oxygen  abs<»rption       -        -        -     11*11 
3  minutes  oxygen  absorption  -        -        -       r)'49 
Ammoniaeal  nitrogen      -                           -       2"23 
Albuminoid  nitrogen       -        -        -        -        •.")<) 
Chlorine-        - 17*0 

(Jonimcnced  !May  8tli,   1900,  still  proceeding     Results 
given  up  to  December  26th,  19(XJ. 

Bed  B  vested  on  Sundays,  and  in  general  one  week  in 
four.     Total  rest  =  .nodays. 
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ApiiendixOC  ^17)  Give  particulars  of  any  observations  which  have 

been  made  of  the  temperatures  of  the  contact 

beds  at  different  depths. 

(18)  Was   any   nuisance   caused    by   the  experimental 

works  ? 

(19)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the    Commission    inspect    the   works, 
should  they  deem  it  desirable  to  do  so  ? 

(20)  Give   particulars    of   any   other   observations   of 

importance  which  were  recorded. 


(21)  What  inferences  have  been  drawn  from  the  experi- 

ment  1 

m 

(22)  If  it  is  considered  that  it  would  be  practicable  to 

adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  T>er 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers  ; 

(h)  what  would  be  the  estimated  annual  cost  r>er 
head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repayment  of  any  loan. 


No. 


Yes. 
Yes. 


It  is  noticeable  that  the  efficiency  of  purification  in- 
creased as  time  went  on.  During  the  quarter  ending 
26th  December,  1900,  practically  all  the  samples  were 
non-putrefactive. 

It  must  be  remarked  that  the  open  septic  tank  was 
restarted  about  the  commencement  of  this  experi- 
ment, the  bed  thus  receiving  practically  fresh  sewage 
for  the  first  two  months  or  so,  as  the  septic  action 
had  not  attained  its  full  development. 

When  this  was  attained,  the  purity  of  the  filtrate  in- 
creased. 

With  thoroughly  septicised  effluent  it  is  possible  to 
purify  to  an  adequate  extent  534,000  gallons  i)er  acre 
per  day,  on  beds  3  feet  deep,  without  loss  of  capacity. 


^ote. — It  is  requested  that  all  analyses  may  be  given  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus : — 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen  ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 


Signature  of  Officer  under  whose  direction 
the  experiment  was  conducted. 
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Form  B. 


Appendix  90. 


EXPERIMENT  ON  THE    TREATMENT   OF   SEWAGE  IN  OPEN  SEPTIC   TANK 

AND   CX)NTACT   BEDS. 

Beds  A  and  C  (primary)  worked  in  conjunction  with  bed  D  (secondary) 


>f  ame  of  authority 


Population  of  district 


Water  supply  per  head  of  the  population 
Estimated  or  measured  dry  weather  flow  of  sewage- 
Is  any  trade  refuse  taken  into  the  sewers  ?       -        - 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse 

Is  th«  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

( )fficer  under  whom  the  experiment  has  been  conducted. 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Manchester, 


(1)  (a)  What  is  the  capacity  in  gallons  of  the  open  septic   I    1,125,000. 
tank  or  tanks  ? 

{fj)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  in  parallel. 

^2)  Were  any  observations  made  as  to  the  filling  up  of 
the  septic  tanks  by  deposit  of  sludge  ? 

If  the  sludge  was  removed  from  the  septic  tanks, 
state  how  often  this  was  done  and,  approximately, 
wliat  quantity  of  sludge  was  removed  on  each 
occasion. 


(3)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  primaiy  beds 
when  filled  with  tne  filtering  material  ? 


(6)  What  was  the  depth  of  thase  beds  ? 

(c)  What  was  the  nature  and  size  of  the  filterin 
material  1 


3  feet. 


Bed  A. 


Screened  (Jlinker 


Bed  C 


(4)  Give  particulars  of  measurements  made  from  time  to 
tiiue  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case  whether 
the  measurement  was  made  after  resting  or  not. 


Rough  clinker  round  the 
drainage  pipes,  2  feet  9-in. 
To  pass  J-in.,  and  rejected 
by  i-in.,  3-in.  top  layer  of 
fine  material. 


With  exception  of  i-oug 
clinker  lound  the  pipes, 
material  uniform  throug 
out  the.   bed.      To    pa 
l-in.  mesh,  and  rejecte 
by  i-in. 


Brd  a. 

BfD  r. 

Date. 

Capacity  in 
Gallons. 

Remarks. 

Date. 

Capacity  in 
Gallons. 

Remarl  s 

November  2nd,  1809 
Uccember  lOtb,    „ 

21*t,     .. 
n        22nd,    „ 
March  2nd,  1900 

2,960 
2,690 
2,690 
2,860 
1,940 
2,700 
2,190 
1.480 

3  hoars  draining. 

t     1*            II 
*     11            II 

2  days  rest. 

84  hours  dntinliig 

*1         n              t* 

October  4th,  1899 
November  4th.  1900 
March  6th.  1900 

„       12th,  „ 
April  ard, 

3,320 
2,700 
1,840 
1,980 
1,670 

8^  hours  drain'ng. 

8          II                n 

S  "    - 

*1       «              It 

„      Rth,    .. 
April  nth,    „ 

April  rjtn,    „ 
,1     19th,    „ 

2,720 
2.i.00 

16  d«ys  rest. 
8^  hours  draining. 

„      26th.    „ 
I.     26th,    „ 

2,610 
2,060 

14  d  iys  rest. 
8^  hours  drabilng. 

KorE.    The    last    two    capacity   measurements    for    beds  A  and  C  are    given  to  shew  the  increase  after 
pioionged  rest.    They  are  not  includea  in  subsequent  calculations  of  work  done. 

•(5)  Wbat  was  the  water-holding  capacity  of  the  coarse 
beds  at  end  of  experiment  ?  Was  this  measurement 
made  after  resting,  and,  if  so,  what  was  the  duration 
of  the  resting  ? 
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Appendix  9C.  (6)  (a)  What  was  the  water-holding  capacity  at  commence- 
— r-^.  ment  of  experiment  of   tne  fine  beds  when 

filled  with  tne  filtering  material  ? 

(b)  What  was  the  depth  of  this  bed  ? 

(c)  What  was  the  nature  and  size  of  the  filtering 

material  ? 


(7)  Give  particular  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  of  the  fine  beds,  stating  in  each  case 
whether  measurement  was  made  after  resting  or 
not? 


(8)  (a)  What  was  the  water-liolding*capacity'of[fine  beds 
at  end  of  experiment  ? 

(b)  Was  this  measurement  made  after  resting,  and, 
if  so,  what  was  the  duration  of  the  resting  ? 


At  commencement  3  feet.  Reduced  to  2  feet  by  removal 
of  top  foot  on  March  22nd,  1900. 

Bed  D.  Screened  clinker.  With  the  exception  of  rough 
clinker  round  the  drainage  pipes,  material  uniform 
throughout  the  bed.  To  pass  ^-in.  and  rejected  hy 
^-in.  mesh. 

Bed  T). 


Date. 


BepteiJiber  19th 
Novemljer  ( th 


Capacity  in 
Gallons. 


Remarks. 


3,41  f) 
3,960 


After  1  hour's  drain- 
„      1  day  H  re^t. 


(9)  State  method  of  working  of  contact  beds,  t.^.,  number 
of  fillings  per  day  of  twenty -four  hours,  and  periods 
of  (ft)  filling,  (/>)  standing  full,  (c)  emptying,  and 
(e)  resting. 


(10)  State  by  what  method  the  tank  liquor  was  distributed 
on  the  beds. 


(11)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(12)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(13)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered  through 
filter  paper  or  allowed  to  settle  before  being 
analysed. 

(14)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds  ; 


Four  fillings  per  day  each  on  the  primary  beds  A  and  C, 
Cycle,  (J)  I  hour,  (b)  2  houre,  {<•)  i  hour,  (e)  3^  hours. 
Secondarv   bed   i>  received   the  contents  from     each 

f)rimary  oed.    Cycle,  (cr)  h  Lour,  (b)  1  hour,  (c)  h  hour, 
e)  1  hour. 

By  means  of  wooden  shoots  laid  on  the  surface  of  the 
beds;  the  shoots  were  perforated  at  the  bottom  of  the 
sides. 

ir),180  gallons  per  day  (allowing  for  all  rests). 


No, 


Daily  except  Sundays.    Samples  shaken  before  analysis. 


The  following  numbers  are  the  average  of  daily  analyses 
of  filtrates  (i.)  Primary  Bed  A,  (w.)  Primary  Bed  C. 
and  (in.)  Secondary  Bed  D. 


Four  Hour* 
Oxypen 


/.  FlltrateB  from  Bed  A 


II. 


C 


n 


Incubator  Test.  Smins. 
Oxygen  Absorption. 


Absorption. 

Before. 

After. 

2-01 

10.1 

•91 

IT'O 

•80 

•80 

•67 

•81 

•23 

Putr«8ci- 
bility. 


86— ise 

19—187 

0—298 


Ammoniaca)  >  Albuminoid 
Nitrogen.    >    Nitrogen. 


1-09 

1-10 

•49 


•101 
•104 
•041 


Nitrous 
Nitrogen. 


Nitric 
Nitrogen. 


•020 

•  27 

•020 

-285 

•020 

•888 

Chlorine. 


15  3 
15-4 
150 


<■   ^ 


(h)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken ;  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 

when  sample  was  taken  ; 

(d)  the  average  of  the  estimations  msde  of  the  solids 

in  suspension  in  the  tank  liquor  as  it  wen£  on 
to  the  first  bed  * 


(e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were  these 
putrescible  ? 

(IT))  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  t'elates.  | 


Practically  nil. 


The  following  numbers  are  the  average  of  daily  analyses 
of  Settled  Sewage  for  the  six  months  ending  March 
8th,  1900. 


Four  Hours  i  Three  Minutes 

Oxygen  Oxygen 

Absorption.       Ab  orption. 


Amnion  iacal 
Nitrogen. 


Albuminoid 
Nitrogen. 


Chlorine. 


•20 


8-70 


2-12 


•aoG 
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(10)  Between  what  dates  was  tho  experiment  conducted  ? 
If  there  were  any  periods  of  rest,  state  their  duration. 


(17)  Give  particulai-s  of  any  observations  which  have 

been  made  of  the  tenipei*atures  of  the  contact  beds 
at  different  depths. 

(18)  Was  any    nuisance    caused    by    the    experimental 

works  ? 

(19)  Is  the  experiment  still  proceeding  ? 

If  HO,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ^ 

(iJ>)  Give    particulars    of    any    other    observations    of 
importance  which  were  recorded. 


(21)  What     infei-ences    have 
experiment  i 


been    drawn    from    the 


{'2'2)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
•the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per  head 

of     constructing    the     works    of    disposal — 
excluding  the  cosf  of  land  and  cost  of  sewers, 

(b)  what  would   l>e  the  estimated  annual  cost  per 

head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  payment  of  any  loan. 


October  5th,  1899- April  11th,  1900. 

Beds  rested  on  Sundays. 

Also  Bed  A  from  December  llth-14th,  1899  (inclusive) 
and  Bed  C  from  April  4th-llth,  1900  (inclusive).    ^  _ 
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No. 


No. 


On  March  22nd  the  top  foot  of  material  from  th& 
secondary  bed  I>  was  taken  off.  Owing  partly,  perhaps,, 
to  disturbance  of  the  surface,  an  accumulation  of  fine 
material  took  place  round  the  drainage  pipes,  thus 
impeding  the  drainage.      On  this  account  and  also 

fjrobably  from  the  removal  of  the  upper  nitrifying 
ayer,  the  bed  at  the  end  of  the  experiment  ceased  to 
give  such  satisfactory  results,  although  all  samples 
were  non-putrefactive.  The  whole  of  the  results  are 
included  in  the  average.  Since  this  experiment  the 
bed  D  has  been  opened,  the  drainage  pipes  put  right, 
and  the  bed  re-worked  with  as  good  results  as  ever. 
Attention  may  be  drawn  to  the  fact  that  the  percentage 
reduction  in  capacity'  of  the  primary  beds  is  considerably 
less  than  in  a  former  experiment,  when  one  primary 
bed  was  worked  in  conjunction  with  two  secondary 
ones.  The  composition  of  the  final  filtrate  obtained  was 
practically  identical  in  the  two  experiments.  The 
above  reduction  in  capacity  was  to  a  large  extent 
recovered  by  a  fortnight's  rest  in  the  early  summer. 

It  is  evident  from  this  and  former  experiments  that  it  is 
not  necessary  to  have  an  equal  area  of  primary  and 
secondary  beds  in  oixJer  to  produce  a  satisfactory 
filtrate.  It  is  also  clear  that  the  reduction  is  made 
with  the  greatest  advantage  in  the  ai^ea  of  the 
secondary  beds.  The  measurements  of  capacity  shew 
that  it  i's  not  advisable  to  work  primary  beds  for  a 
prolonged  period  of  time  on  four  fillings  per  day,, 
without  intervals  of  rest  of  some  duration. 


yo(€, — It  is  requested  that  all  analyses  may  be  given  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen  ; 

Albuminoid  nitrogen  ; 

Nitrous  nitrogen  ; 

Nitric  nitrogen  ; 

Total  orcranic  nitros^en. 

Signature  of  Officer  under  whose  direction  the 
experiment  was  conducted. 
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EXPERIMENT  ON  THE  TREATMENT  OF  ^SEWAGE  IN  OPEN  SEPTIC  TANK 

AND  CONTACT  BEDS. 

Primary  Beds  B  and  C  working  in  conjunction  with  secondary  Bed  D. 


Name  of  authority  - 
Population  of  district 


Water  supply  per  head  of  the  j)opuUtion-        .        -        . 
Estimated  or  measured  dry  weather  flow  of  sewage- 
Is  any  trade  refuse  taken  into  the  sewers  1 

If  so,  state  from  what  process  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Manchester. 


(1)  (tf)  What  is  the  capacity  in  gallons  of  the  open  peptic 

tank  or  tanks  ? 

{b)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  in  parallel. 

(2)  Were  any  observations  made  as  to  the  filling  up  of 

the  septic  tanks  by  deposit  of  sludge  ? 

If  the  sludge  was  removed  from  the  septic  tanks, 
state  how  often  this  was  done,  and  approxi- 
mately, what  quantity  of  sludge  was  removed  on 
each  occasion. 

3)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  coarae  beds 
when  filled  with  the  filtering  material  ? 

(b)  What  was  the  depth  of  these  beds  ] 

(c)  What  was  the  nature  and  size  of  the  filtering 

material  ? 


(4)  Give  particulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  of  primary  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 


3  feet. 


Bed  A. 


Bel  C. 


Both  rough  material  round  the  drain  pipes.     2  ft.  9  in. 

Material  otherwise  uniform. 


To  pass  |-in.  and  rejected 
by  J -in.  3-in.  top  layer  of 
fine  material. 


To  pass  |-in.  and  rejected 
by  J-in. 


bbd  a. 

BKU  C. 

Dat«. 

Capacity 
ill  Kiillons. 

Keniarks. 

Date. 

Capacity 
in  gallons. 

Remarks 

190U: 

IviOO: 

May  4th     .... 

2,(300 

22  days  rest 

May  Ist      .       -       - 

3,100 

27  days  rest. 

2,HS0 

4li  hours  draining. 

„   24th    -       -       - 

2,460 

8^  hours  draining. 

June  7th   . 

2,490 

^>       ••          >« 

r  „  Slst     - 

2,440 

W           M 

(after  week's  rest) 

June  Ist    - 

3,010 

7  days  rest. 

July  5th    .... 

2.tJ60 

7  days  rest. 

„    28tll    . 

2,580 

6  hours  draining. 

.,  6th,    .       -       -       . 

2  280 

7\  hours  draining. 

„    29th    - 

3,020 

7  days  rest 

August  3rd 

2,170 

6      ., 

July  26th    • 

1            2,480 

6  hours  draining;. 

„     30th 

2,950 

7  days  rest. 

„    27th    - 

3,360 

7  days  rest. 

„     Slst 

2,450 

fi  houra  draining. 

August  28rd 

1            2,610 

6  hours  draining;. 

September  17th 

3,0tt0 

8  days  rest. 

„       27th      : 

3,100 

7  days  rest. 

„         27th 

2,660 

A(t4jr  a  further  rest  of 

September  nth 

2,740 

6  hours  rest. 

10  days,  1  Ailing  and  6 

18th 

2,940 

2  days  rest 

h  urs  draining. 

28th 

3,200 

•»       u             »» 

October  15th     • 

2,330 

H  hours  dmining. 

November  Ist    - 

2,740 

6  hours  draining. 

,.      ittth     - 

2,270 

2     ,.          „    ^  wet 
4      „           „     J-wea. 

9th    -       . 

2,610 

6    „          wet  weather 

2,:i00 

3,130 

6  days  real. 

2050 

2      „          „    j  ther. 

„      25th     ■ 

2,690           ' 

7  days  rest— very  wet. 

„     mi     .      -      . 

2,430           1 

t^  lioura  draining. 

November  10th 

2,830           1 

7  day«reit. 

■(5)  Wliat  was  the  water-holding  camcity  of  the  coarse 
beds  at  end  of  experiment  i  Was  this  measurement 
made  after  resting,  and,  if  so,  what  was  the 
duration  of  the  resting  ? 
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(C)  (a)  What  was  the  water-holding  capacity  at  com- 
roencement  of  experiment  of  the  tine  iDeds  when 
filled  with  the  filtering  material  ? 

(h)  What  was  the  depth  of  these  beds  ?      -        -        - 

(r)  What  was  the  nature  and  size  of  the    filtering 
material  i 


(7)  Give  particulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  of  the  fine  beds,  stating  in  each  case 
whether  measurement  was  made  after  resting  or 
not. 


(8)  (a)  What  was  the  water-holding  capacity  of  fine  beds 

at  end  of  experiment  ? 

(h)  Was  this  measurement  made  after  resting,  and,  if 
so,  what  was  the  duration  of  the  resting  ? 

(9)  State  method  of  working  of  contact  beds,  i.e.,  number 

of  fillings  per  day  of  twenty-four  hours,  and 
periods  of  (a)  filling,  (b)  standing  full,  (c)  emptying, 
and  (e)  resting. 


(10)  State   by  what  method  the  tank  liquor  was  dis- 
tributed on  the  beds. 


(11)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(12)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ?" 

If  so,  state  to  what  extent,  and  how  the  results  were 
afiTected  by  such  increase. 

(13)  State  at  wha«  intervals  analyses  of  the  efiluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  settle  before 
being  analysed. 

(14)  Give  (a)  the  average  of  the  analyses  of  the  final 

elHuent  from  the  beds  ; 
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2  feet. 

Bed  D.  Screened  Clinker.  With  the  exception  of  rough 
material  round  the  •  drain  pipes,  material  uniform 
throughout  the  bed.  To  pass  J-in.  and  rejected  by 
J -in.  mesh. 

Bed  J). 


Date. 

Capacity  in 
Gallons. 

Remarks. 

1900. 

May  17  th 

September  10th 
17th 
24tli 

2,380 
2,220 
1,880 
2,530 
2,570 

2  hours  draining. 
1  day's  rest. 
2j^  hours  draining. 
8  days  rest. 
15  days  rest. 
(Wet  weather). 

1900.— May  3rd  to  May  31st,  2  fillings  per  day. 
(a)  at  12  noon  and  6  p.m. 
(c)  at  9  a.m.  and  3  p.m. 

1900. — June  Ist  to  December  26th,  3  fillings  per  day, 
(a)  at  5  a.m.,  1  p.m.  and  9  p.m. 
(c)  at  9  a.m.,  5  p.m.  and  1  a.m. 

Cycle,  (a)  ^  hour  ;  (/>)  1  hour  ;  (c)  J  hour  ;  (e)  rest  of  time 
according  to  number  of  fillings. 

The  primary  beds  were  given  one  week's  rest  in  four- 
In  each  case  the  filtrates  from  Beds  A  and  C  are 
discharged  on  to  beds  and  given  an  hours  contact. 

At  commencement  by  means  of  wooden  shoots  laid  on  the 
surface  of  the  bed.' 

On  November  12th  these  shoots  were  removed  in  the 
case  of  the  primary  beds  A.  and  0,  and  shallow  grips 
cut  in  their  place,  in  the  surface  of  the  bed. 

9,000.    (Allowing  for  all  periods  of  rest). 


An  extra  filling  was  occasionally  put  on  the  bedf),  at 
times  of  heavy  flow,  without  any  detrimental  effect. 


Daily,  except  Sundays.     Samples  shaken  before  analysis. 


The  following  numbers  are  the  average  of  daily  analyses 
of  the  filtrate  from  primary  Beds  A  and  C,  and 
secdndary  Bed  D  for  the  two  periods  given  : — 


1900. 

1 

1 

Beds. 

Four  Hours 
1     Oxygen 
'AbDorption. 

2-48 

Incubator  Test— 8  mins. 
Oxygen  Absorption.    1 

1 

Putreci- 
bility. 

Ammoniacal 
Nitrogen. 

Albuminoid 
Nitrogen. 

Nitrous 
Nitrogen. 

Nitric 
Nitrocen. 

Chorline. 

1 

1 

1 

Before. 
1-31 

After. 

1 

•94 

1 

]klarch  S— 81    -       -!       A. 

1A.37 

■70 

•18 

•06 

1-08 

15-8 

(2fiUingBper(lay)|       C. 

215 

110 

1 
•64        1 

1H6 

•72 

•14 

•06 

128 

154 

■ 

D. 

(final 

efiluenU 

•81 

1 

1         2-30 

•84 
1-au 

1 
1-21 

0-76 

'35 

•u7j 

•083 

1'48* 
•50 

151 

June  1—Dec.  26-1       A. 

39\-122 

■82 

•172 

•034 

15-6 

OflUioiCBperday) 

C. 

2^04        ' 

101 

•9C 

2S-127 

•7ft 

•157 

•OS 

•58 

58 

(final 
filtrate) 

1          -79 

1 

•84 

26        1 

0-182 

•285 

•066 

027 

104 

15-4 

•  High  nitrate  numbers  for  this  period,  due  largely  to  prolonged  period  of  rest,  just  prior  to  the  commencement  of  this  experiment. 
1213.  3  E  2 
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{h)  tlie  best  analysis  of  the  final  effluent  and  date 
when  •sample  was  taken  ;  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ; 

{d)  the  average  of  the  estimations  made  of  the 
solids  in  suspension  in  the  tank  liquor  as  it 
went  on  to  the  first  bed  ; 

(e)  the  average  of  the  estimations  made  of  the 
solids  in  suspension  in  the  final  efiluent. 
Were  these  putrescible  i 

(15)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


Average  of  75  determinations  from  August  2nd,  1900,  ti> 
January  24th,  1901  =  IH'O  parts  per  100,000. 
Maximum     -        -        -     27*1  |iarts  per  100,000. 
Minimum      -         -         -       4*6 


» 


II 


}) 


Practically  nil.     Xo. 


The  following  numbers  are  the  average  of  daily  analyses 

of  Crude  Seira^/e  for  the  half-year  ending  l)ec€ml)ei' 
:J6th,  1900 : 

4  hours  xoy gen  absorption       -         -         -  11*11 

3  minutes  oxygen  absorption  -         -         -  5*41) 

Ammoniacal  nitrogen      -         -         -         -  -l-l^ 

Albuminoid  nitrogen       .         -         -        .  •.-){} 

(Jhlorine 17*0 

Commenced  May  3rd,  1900,  i-e^^ults  given  up  to  December 
-ifJth,  1900.     Experiment  proceeding. 

I 

If  there  were  any  periods  of  rest,  state  their  dura-    ■    Primary  beds  A  and  (J  given  one  week's  rest  in  four, 
tion.  Beds  A,  C  and  I)  rested  on  Sundays.     Total  rests  Beds 

A,  and  O  =  91   days  each.     (Including  Sundays)  Bed 
\)  =  45  days. 

(17)  Give  particulars  of  any  observations  which  have 
been  made  of  the  temperatures  of  the  contact  beds 
at  different  depths. 


(16)  Between  what  dates  was  the  experiment  conducted '/ 


(18)  Was    any   nuisance    caused    by    the    experimental 

works  i 

(19)  Is  the  experiment  still  proceeding  I  - 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  t 

(20)  (rive    particulars     of    any    <)ther    observations    of 

importiince  which  were  recorded. 


(21)  What     inferences    have     been     drawn     from     the 
experiment  \ 


Xo. 


!    Yes. 
Yes. 


Measurements  of  capacity  of  the  primary  beds  made 
during  this  experiment  shew  that  there  was  pi-actically 
no  reduction  in  capacity  :  it  must  be  borne  in  mind 
that  during  a  considemble  part  of  the  exi>erimeiit  it 
was  summer  time. 

Recent  measurements  have  shewn  that  during  the 
winter  months  the  capacity  is  not  so  well  maintained, 
but  it  has  never  been  so  low  as  at  the  end  of  the 
period  preceding  this  experiment. 

The  surface  of  the  beds  reijuired  very  little  attention. 

Primary  l)eds  in  Manchester  may  be  safely  worked  ou 
three  fillings  per  day  of  septic  tank  etiiuent,  with  one 
week's  rest,  in  four,  together  with  Sundays. 

Any  decrease  of  ca[)cicity  during  the  winter  may  prolxibly 
be  largely  recovered  by  an  extra  week's  rest  in  the 
summer. 

It  is  possible  to  effectively  distribute  the  tank  effluent 
on  the  beds  by  simply  cutting  shallow  grips  in  the 
surface. 


{2±)  if  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  stiite 

{a)  what  would  be  the  estimated  aipital  cost  per 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers  i 

(/>)  what  would  be  the  estimated  annual   cost   per 
head     of     purifying     the     sewage     by     this 
—  system — excluding  the  anrlual  repayment   of 

anv  loan  i 


Nof*\- 


It   is   requested    that  all  analyses   may  be  given  in   jmrts  per  100,000,  and  that  the  various 
ctmipounds  of  nitrogen  may  be  stated  in  tei  ms  of  nitrogen,  thus  :  — 


Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen  ; 
Nitrous  nitrogen  ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 


(iiLBEKT  J.    Fowler. 
Si^natM»v  of  (.)f!icev  under  whose  direction 
the  exueriment  was  conducted. 
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GENERAL  OBSERVATIONS.— Manchester. 
SLUDGE  REMOVED  FROM  THE  OPEN  SEPTIC  TANK. 


Tlie  open  septic  tank  was  first  emptied  on  April  26th,  1900;  it  had  then  been  working  almost  exactly  fourteen 
months,  having  been  started  on  February  24th,  1899. 

The  average  daily  rate  of  flow  during  that  time  was  approximately  2,000,000  gallons. 

Besides  the  suspended  matter  contained  in  the  ordinary  sewage,  several  hundred  Varrow  loads  of  garbage  were 
tipped  into  the  tank. 

The  amount  of  sludge  remaining  in  the  tank  at  the  end  of  the  above  period  of  working  amounted  in  bulk  to  4,000 
tons  of  90  per  cent,  sludge,  but  as  in  this  case  only  81  per  cent,  of  moisture  was  present  the  actual  weight  of  sludge 
would  be  greater  than  the  above  figure. 

It  was  concluded  from  the  above  experiment  that  from  50  to  60  per  cent,  of  the  sludge  which  would  otherwise 
accumulate  had  disappeared. 

No  exact  estimate  of  the  amount  of  sludge  actually  destroyed  was  possible  from  the  data  available,  and  it  should 
be  noted  that  a  considerable  amount  of  suspended  matter  passed  away  in  the  tank  effluent. 

Recent  more  exact  experiments  have  shown  that  with  a  tank  space  equal  to  half  the  daily  flow  of  Manchester 
sewage,  it  is  possible  when  the  tank  is  in  full  working  order  to  destroy  about  one-third  of  the  total  suspended  matter 
in  the  sewage. 

The  percentage  destruction  is,  however,  much  less  durine  the  earlier  periods  of  working ;  it  is  important,  therefore, 
when  it  is  necessary  to  remove  the  sludge  that  this  should  be  done,  as  far  as  possible,  without  interfering  with  the 
septic  action. 

A  tank  arranged  for  this  purpose  is  in  process  of  construction. 

Character  of  the  Septic  Tank  Effluent. 

(i.)  Experiment  has  shewn  that  the  etiiuents  from  the  closed  and  open  septic  tanks  are  practically  identical  in 
composition. 

(ii.)  The  suspended  matter  in  the  septic  tank  effluent  is  of  a  granular  character  and  readily  separates  out  on 
standing,  and  when  arrested  on  the  surface  of  a  bacteria  bed  does  not  seriously  impede  the  free  flow  of  the  water 
into  the  bed. 

(iii.)  The  organic  matter  in  solution  is  much  more  easily  nitrified  than  that  at  present  in  fresh  sewage,  so  that 
it  is  possible  with  one  contact  to  constantly  obtain  non-putrefactive  filtrates  ;  in  the  case  of  raw  and  settled  sewage 
this  IS  seldom  the  case. 

(iv.)  The  blending  which  takes  place  in  the  septic  tank  is  of  value  in  minimising  the  effect  of  ex?es3ive  amounts 
of  manufacturing  refuse,  and  in  producing  an  effluent  of  fairly  constant  composition. 

(Japacity-  of  Beds. 

(i.)  There  is  rapid  initial  decrease  in  the  capacity  of  the  beds ;  this  is  manifestly  due  in  part  to  the  consolidation 
of  the  material  of  the  bed. 

(ii.)  After  this  initial  decrease'  it  has  been  found  possible  by  allowing  suitable  periods  of  rests,  to  maintain  a 
rapacity  equal  to  from  25  to  33  per  cent,  of  the  empty  capacity  of  the  bed  for  a  considerable  period  of  time.  The 
capacity  appears  to  be  best  maintained  if  it  is  never  allowed  to  deci*ea8e  below  a  certain  limit  before  rest ;  frequent 
short  periods  of  rest,  say,  of  three  days  or  a  week,  are  better  th?»n  long  periods  of  the  same  total  duration. 

Recovery  of  capacity  does  not  take  place  to  an  equal  extent  when  the  bed  is  i-ested  during  the  winter  months  as 
is  the  case  in  the  summer.  It  appears  probable  that  any  decrease  in  capacity  in  the  winter,  excluding  the  initial 
period  above  referred  to,  may  be  more  tlian  recovered  during  the  summer. 

Laboir  on  the  Beds. 

During  the  earlier  period  of  working  very  little  labour  is  retiuired  and  after  two  years  raking  the  surface  about 
^)nce  a  month  appears  to  be  all  that  is  necessary. 

Method  of  working  Beds. 

It  haa  been  .establishdd  beyond  doubt  tliat  one  secondary  be^l  can  safely  receive  the  filtrate  from  two  primary  beds. 

Distribution  of  tank  effluent  on  the  bed  can  be  simply  effected  by  means  of  shallow  grips  cut  in  the  surface. 

The  primary  beds  may  safely  receive  three  fillings  of  septic  tank  eflluent  per  day,  when  ten  days  rest  in  twenty- 
eight  are  allowed. 

Four  fillings  a  day  can  be  efiectively  purified  by  the  beds,  but  the  capacity  figures  in  this  case  show  more  i-apid 
decTease.  An  occasional  extra  filling  in  time  of  storm  can  however  be  put  upon  the  beds  without  any  appjirent 
detriment. 

With  regaixl  to  the  cycle  of  operations,  experiment  has  shown  that  the  purification  effected  depends  rather  upon 
the  amount  of  tank  eflluent  dealt  with  per  given  area,  than  upon  the  length  of  cycle  employed.  Two  short  cycles  and 
one  long  on»»  in  the  twenty-four  hours  giving  results  equal  to,  if  not  better  than  three  cycles  of  eijual  duration. 
Variations  in  the  rate  of  flow  can  thus  be  dealt  with  and  in  ca.ses  of  large  increases  of  flow,  the  rate  of  working  of 
the  l^ds  may  be  temporarily  increa.sed  without  subsequent  ill  eflect.  *" 

It  appears  that  the  period  of  rest  is  of  more  consetiucnce  than  the  period  of  contact,  and  that  in  most  cases  it  is 
not  advantageous  for  the  latter  to  exceed  one  hour. 

Other  things  being  ecjual  it  appears  preferable  to  allow  a  bed  a  period  of  complete  rest  rather  than  simply  to 
reduce  the  number  of  fillings  as  it  has  been  found,  after  a  rest  say  of  a  week,  that  nitrification  continues  exce])tionally 
active  for  about  ten  days. 
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'  The  filtrate  obtained  from  bacteria  beds  dealing  with  septic  tank  effluent  has  been  found  to  contain  enough 

residual  oxygen  either  in  solution  or  in  combination  as  nitrate  to  further  oxidise  any  impurity  still  remaining  or  even 
to  Durify  a  certain  proportion  of  less  perfectly  treated  sewage.  If  abundance  of  air  oe  also  present  this  oxidation 
will  be  carried  furtner. 

General  Conclusions. 

The  experiments  have  shown  that  by  means  of  a  septic  tank  and  one  contact  bed,  non-putrefactive  filtrates  may 
almost  invariably  be  obtained  ;  by  providing  one  secondary  bed  to  two  primary  beds  a  filtrate  of  exceptional  purity 
may  be  obtained. 

With  careful  working  it  appears  possible  to  deal  with  the  septic  tank  effluent  on  primary  beds  at  the  rate  of 
750,000  gallons  per  day  ;  allowing,  therefore,  one  secondary  bed  to  two  primary  beds,  a  total  area  of  60  acres  should 
be  adequate  to  aeal  with  an  average  flow  of  30,000,000  gallons  per  day. 

Maintenance  of  Beds.    Resting  Periods. 

The  choice  of  lengthened  periods  of  rest  will  be  conditioned  by  (i.)  the  state  of  the  bed,  (ii.)  the  weather,  and 
(iii.)  the  season  of  the  year,  e.g. — 

(i.)  If  a  bed  is  working  well,  and  its  capacity  appears  to  be  maintaining  itself,  it  would  not  be  economical  to 
interrupt  its  activity. 

(ii.)    If  possible,  necessary  rests  should  be  given  when  the  weather  is  fine,  dry  and  breezy. 

(iii.)  It  will  not  be  advisable  to  rest  the  beds  for  a  lengthened  period  in  very  cold  weather,  as  in  the  absence  of 
the  heat  of  the  sewage,  the  bacterial  activity  is  to  a  large  extent  inhibited.  If  it  is  necessary  to  rest  under  these 
conditions  it  should  be  done  by  reducing  the  number  of  fillings  per  day. 

Judgment  will  be  required  to  be  exercised  in  all  cases  in  considering  the  simultaneous  effect  of  variations  in  the 
above  conditions. 

Work  Upon  the  Surface  of  the  Beds. 

At  no  time  should  the  surface  of  a  bed  be  allowed  to  become  water-logged.  If  such  a  tendency  manifests  itself 
the  bed  should  be  rested,  and  the  surface  raked  to  not  more  than  the  depth  of  the  upper  layer.  If  raking  is  not 
adequate  for  the  purpose  it  may  be  necessary  to  remove  some  of  the  top  layer  and  pile  it  in  heaps,,  possibly  on  the 
bed  itself,  for  an  indefinite  length  of  time,  to  recover.  This  may  be  eventually  put  back  in  place  of  further  clogged 
material. 

Question  22 

(a).  It  has  been  concluded  that  a  system  of  open  septic  tanks  and  contact  beds  may  safely  be  recommended  for 
the  purification  of  the  sewage  of  Manchester. 

The  capital  cost,  in  addition  to  the  cost  of  the  present  works,  has  been  estimated  at  £347,700,  or  12s.  8d.  per 
head  of  population.  This  includes  an  area  of  46  acres  of  primary  beds  at  Davyhulme,  connected  by  a  conduit  to 
23  acres  of  secondary  beds  at  Cannngton,  together  with  roadways,  electrical  equipment  for  working  the  sluices  and 
lighting  the  works. 

The  estimate  also  includes  provision  of  25  acres  of  storm  beds  and  a  liberal  allowance  for  sundries  and 
contingencies. 

The  cost  of  present  works,  excluding  purchase  and  under-drainage  of  land,  is  £165,500,  or  Gs.  per  head  of 
population.  It  may  be  taken,  therefore,  that  for  a  population  of  550,000  the  bacterial  system  may  be  applied  at  a 
total  capital  cost  per  head  of  18s.  8d. 

(b).    This  has  been  estimated  at  £20,000,  or  9d.  per  head  of  population. 

The  estimate  includes  cost  of  working  and  maintaining  the  beds  (raking,  renewing  surface,  and  washing  once  ia 
10  years),  the  disposal  of  residual  sludge  and  general  expenses  of  management. 

GiLBEBT  J.  FOWLEE, 

March  6th,  1901 
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EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTIC  TANK 

AND  CONTACT  BEDS.     (SINGLE  CONTACT.) 


Name  of  authority  -  

Population  of  district,  estimated  to  June,  1901 
Water  supply  per  head  of  the  population 

Measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived,  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade 
refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officers  under  whom  the  experiment  has  been  conducted 


Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


County  Borough  of  St.  Helens. 
90,444. 

Domestic  supply  21  gallons  per  day. 
Domestic,  including  trade,  39  gallons  per  day. 

2,000,000  gallons  per  day. 

No,  but  there  is  drainage  from  chemical  waste  heaps 
after  rain.    Impossible  to  state  proportion  affected. 


Partially  excluded. 


The  Borough  Engineer  and  the  Medical  Officer  of 
Health. 

R.  Drew  Harris,  M.By  London.  M.R.C.S.,  D.P.H., 
Medical  Officer  of  Health  and  Public  Analyst  for 
Borough. 


(1)  (a)  ^Vhat  is  the  capacity  in  gallons  of  the  open  septic 

tank  or  tanxs  ? 

(6)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  in  parallel. 

(2)  Were  any  observations  made  as  to  the  filling  up  of 

the  septic  tanks  by  deposit  of  sludge  1 

If  the  sludge  was  removed  from  the  septic  tanks, 
state  how  often  this  was  done,  and,  approximately, 
what  quantity  of  sludge  was  removed  on  each 
occasion. 

(3)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  coarse  beds 
when  filled  with  the  filtering  material  ? 

(6)  What  was  the  depth  of  these  beds  ? 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

(4)  (five  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
wnether  the  measurement  was  made  after  resting 
or  not. 

(5)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment?  Was  this  measure- 
ment made  after  resting,  and,  if  so,  what  was  the 
duration  of  the  resting  ? 

(())  (a)  WTiat  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ? 

(h)  What  was  the  depth  of  these  beds  ?      -        -        - 

(c)  What  were  the  nature  and  size  of  the  filterin^^ 
material  ? 

(7)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  exi)eriment  of  the  water-holding 
capacity  of  the  fine  beds,  stating  in  each  case 
whether  measurement  was  made  after  resting  or 
not. 

(8)  (a)  What  was  the  water-holding  ca|)acity  of  fine  beds 

at  end  of  experiment  ? 

(^>)  Was  this  measurement  made  after  resting,  and,  if 
so,  what  was  the  duration  of  the  resting  ? 

(J))  State  method  of  working  of  contact  Ijeds,  i.e.,  num- 
ber of  fillings  per  day  of  twenty-four  hours,  and 
periods  of  («)  filling,  (6)  standing  full,  (c)  emptying, 
and  (e)  resting. 


56,000  gallons. 
One  only. 


Yes.  Little  or  no  sludge  appears  to  be  in  the  tank.  It 
has  not  yet  been  emptied,  having  only  been  working 
four  months. 


Not  ascertained.     We  have  only  two  beds,  each  filled 
with  similar  filtering  material. 

3  ft. 

2  ft.  10  in.  coarse  clinker  held  up  by  k  in.  and  2  in.  of 
siftings. 

Not  ascertained. 


Experiments  are  still  going  on. 


We  have  no  fine  beds. 


6» 


First  bed  filled  8  a.m.-  stands  full  one  hour;  effluent 
distributed  to  second  bed  9  a.m. ;  stands  full  one  hour  ; 
each  bed  rests  seven  hours. 

Second  filling  takes  place  4  p.m. ;  stands  one  hour  ;  effluent 
distributed  to  second  bed  at  5  i).m.  ;  stands  one  hour  ; 
beds  rest  till  following  morning  at  8. 


356 


ROYAL  COMMISSION  ON   SEWAGE  DISPOSAL: 


Appendix  9C.  (10)  State  by  what  method  the  tank  liquor  was  distri- 
buted on  the  beds. 


By  means  of  6  in.  half-pipe  channel  laid  across  ])ed- 

A  In  . 


(11)  What  was   the   averajge   quantity   of   sewage   in 

gallons  dealt  with  daily  ? 

(12)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the   results 
were  affected  by  such  increase. 

(13)  State  at  what  intervals  analyses  of  the  effluent  were 

made,  and  whether  the  samples  were  filtered 
through  filter  i>aper  or  allowea'to  settle  before 
being  analysed. 

(14)  Give  (a)  the  average  of  the  analysas  of  the  final 

effluent  from  the  beds  ; 

(/>)  the  best  analysis  of  the  final  effluent  and  date 
when  sami)le  was  taken  ;  and 

(r)  the  worst  analysis  of  the  final  effluent,  and  date 
when  sample  was  taken  ; 

(d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  first  bed  ; 

{e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were  these 
putrescible  ? 

(15)  Give  a  t>i)ical  analysis  of  the  crude  sewage  to  which 

the  experiment  relates. 


I 


About  1,600  gallons  each  filling. 


^16)  Between  what  dates  was  the  experiment  conducted  ? 

If  there  were  any  periods  of  rest,  state  their  dura- 
tion. 

(17)  Give  particulars  of  any  observations  which  have 
been  made  of  the  temperatures  of  the  contact 
beds  at  different  depths. 

(IH)  Was  any  nuisance  caused  by  the  experimental 
works  ? 

(19)  Is  the  experiment  still  proceeding?  -        -        - 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  1 

(20)  Give  1  particulars  of  any  other  observations  of  import- 

ance which  were  recorded. 


No. 


Effluent  analysed  twice  daily,  ?'.c.,  from  each  filling. 

Not  filtered  through  paper  or  allowed  to  settle  before 
analysis. 

Ammoniacal  nitrogen,  0*62  per  100,000. 
Albuminoid  nitrogen,  0*10  per  100,000. 

5th   January,    1901— Albuminoid    nitrogen  =  004  per 
100,000. 

6th  November,   1900— Albuminoid    nitrogen  ^  *22  i>er 
100,000. 

None  made. 


None  made.    Effluent  not  putrescible. 


Parts  per  100.000 : 

Total  solids 437T) 

Ammoniacal  nitrogen      -        -        -        -  2*3 

Albuminoid  nitrogen       -        .        -        -  0'\) 

Nitric  nitrogen oo 

Chlorine 1483 

Suspended  matter  -        -        -        -        -  51  "4 

Commenced  3rd  November,  1900,  and  is  still  proceedinL'. 


None  made. 


No. 


Yes. 

There  is  but  little  to  see,  but  of  course  that  little  may  W 
seen  if  desired. 

There  is  a  marked  improvement  in  the  effluent  from  the 
final  bed  as  compared  with  that  from  the  first  Ued. 
This  is  evidenced  by  the  great  dimunition  in  the 
albuminoid  nitrogen  and  the  ammoniacal  nitrogen 
found  in  the  final  effluent,  and  also  by  the  presence  in 
it  of  a  quantity  of  nitric  nitrogen  which  is  entireh 
absent  in  the  first. 

(21)  What  inferences  have  been  drawn  from  the  expert-      At  present  the  purification  is  regarded  as  satisfactory, 
uient  ]  l^ut  further  experience  is  necessary  before  making  any 

inference. 

(22)  If  it  is  considered  that  it  would  be  practicable  to       The  point  has  not  been  considered. 

adoi»t  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  What  would  be  the  estimated  capital  cost  ner 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers. 

(//)  What  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  svstem 
—excluding  the  annual  repayment  of    any   j 
loan. 

I 

I 
Xote.—Jt  is  requested  that  all  analyses  may  be  given  in  parts  per  100,000,  and  that  the  various  compound-  oi 
nitrogen  m«ay  ])e  stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen  ; 

Albuminoid  nitr()<?en ; 

Nitrous  nitrogen ; 

Nitric  nitrop:en  ; 

Total  organic  nitrogen. 

Geo.  Wm.  Bailey, 

Town  Clerk,  St.  Helens, 

2'2ud  February  l^XJl.  Signature  of  Officer  of  Committee  under  whose 

'  '         '  direction  the  expLMinicnt  was  conducted 
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Fonu  B. 

EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTIC  TANK  AND  CONTACT  I  EIS 

(DOUBLE  TANK.) 


Appeadix  i  j 


Name  of  authority  -------- 

Population  of  district      ------- 

Wat€r  supi)ly  i>er  head  of  the  population         -       -        - 
Estimated  or  measured  ^ry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  1       .        -        - 

If  so,  state  from  what  processes  it  is  derived,  and, 
a[)proximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

la  the  storm,  soil,  or  surface  water,  wholly  or  partially, 
excluded  from  tne  ordinary  sewers? 

Officer  under  whom  the  experiment  has  been  conducted  - 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Walsall. 

2,200  drain  to  these  outfall  works. 

20  gallons  per  day. 

78,240  gallons  per  day. 

Yes,  two  small  breweries. 


No.    A  quantity  of  storm  and  subsoil  water  finds  its 
way  into  sewers,  probably  nearly  50  i>er  ceut. 

Borough  Surveyor. 

F.  E.  Thompson,  A.R.C.S.Lond.,  F.C.S. 


(1)  (a)  What  is  the  capacity  in  gallons  of  the  open  septic 

tank  or  tanks  ? 

(/>)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  in  parallel. 

(2)  Were  any  obserNations  made  as  to  the  filling  up  of 

the  septic  tanks  by  dei^o^it  of  sludge  ? 

If  the  sludge  was  removed  from  the  sei)tic  tanks, 
state  how  often  this  was  done,  and,  ai>proximately, 
what  quantity  of  sludge  was  removed  on  each 
occasion. 

(3)  (a)  What   was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  tne  coarse  beds 
when  filled  with  the  filtering  material  ? 

(/>)  What  was  the  depth  of  these  beds  ]      -        -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  i 

(4)  Give  ]>articulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  \\'ater-holding 
capacity  of  coarse  beds,  stating  in  each  ca.se 
whether  the  measurement  was  made  after  renting 
or  not. 

(5)  What  wafi  the  water-holding  caj)a(iity  of  the  coarse 

heda  at  end  of  experiment  1  Was  this  mea^^ure- 
ment  made  after  resting,  and,  if  so,  what  was  the 
duration  of  the  resting! 

(fJ)  (tt)  What  was  the  water-holding  capacity  at  com- 
mencement of  exi)eriment  of  the  fine  beds  when 
filled  with  the  filtering  material  T 

{b)  What  was  the  depth  of  these  lieds  ? 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

(7)  Cf ive  particulars  of  measurementfl  made  from  time  to 
time  during  tlie  exi)eriment  of  the  water-holding 
ca])acity  of  the  fine  beds,  statiilg  in  each  case 
whether  measurement  was  made  after  resting  or 
not. 

(H)  (a)  What  was  the  water-holding  capacity  of  fine  beds 
at  end  of  exi^eriment  ? 

{ff)  Was  this  mea.sui*ement  niade  after  resting,  and,  if 
so,  what  was  the  duration  of  the  resting  ? 

(i))  State  method  of  working  of  contact  beds,  i^^  number 
of  fillings  i)er  daj'  ot  24  hours,  and  periods  of  (a) 
filling,  (A)  standing  full,  (c)  emptymg,  and  (e) 
resting. 


(10)  State  by  what  method  the  tank  liquor  was  distri- 

buted on  tie  beds. 

(11)  What  waa  the  average  quantity  of  sewage  in  gallons 

dealt  \4th  daily  i  j 


23^000  gallons. 
One. 

No  sludge  has  been  removed  up  to  the  present. 

N.B. — Previously  this  tank  was  used  as  a  settling 
tank,  and  was  always  full  in  three  months,  but  since 
being  turned  into  a  seittic  tank  six  months  ago  it  has 
not  been  emptied,  ana  s^Hindings  taken  indicate  the 
formation  of  practically  no  sludge. 

5,000  gallons. 


2  ft.  6  in. 
'Blast  furnace  slag  broken  to  a  2-in.  sixe. 

No  accurate  obsen;ation  taken,  but  they  have  lost  about 
one-third  of  original  cax»acity.  <«^uod 

After  six  months  continuous  working  one  of  the  beds 
was  cleaned  out,  and  there  was  found  only  a  slight 
black  sediment  formed  alongside  of  some  of  theunddr- 
dndns. 

No  experiment. 


Our  fine  beds  each  hold  r),CXK)  gallons. 


I  ft.  9  in.  (material). 

Blaat-fumace  slag  passed  through  1-in.  and  held  on  i-in. 
riddle. 

No  experiments  concluded. 


No  exjieriments  concluded. 


We  have  only  four  top  and  four  bottom  beds  laid  ex- 
perimentally, and  obtain  two  fillings  \iev  24  hours. 
The  time  taken  in  filling  varies  according  to  the  flow 
of  sewage;  the  sewage  is  held  in  contact  in  coarse  beds 
for  four  hours,  the  beds  empty  in  about  li  hours,  and 
never  rest  less  than  two  hours. 

It  is  quite  impassible  to  work  the  beds  to  any  fixed 
hours,  as  the  flow  varias  so  much. 

Buns  into  a  chamber,  and  then  fills  up  gradually  zb  not 
spread  on  surface  at  all. 

30,(J00« 


12n 


3  F 
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Aj»i»eiidix  9C.  ^Sj)  Was  the  quantity  of  sewa|;e  dealt  with  increased  in 

'  time  of  storm  ? 

'^  If  so,  state  to  what  extent,  and  how  the  results 
were  affected  by  such  increase. 

(13)  State  at  what  intervals  analyses  of  the  effluent  were 

made,  and  whether  the  samples  were  filtered 
through  filter  i)ai)er,  or  allowed  to  settle  before 
being  analysed. 

(14)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds  ; 


{b)  the  best  analysii)  of  the  final  effluent,  and  date 
when  sample  was  taken  ;  and 

(c)  the  worst  analysis  of  the  final  effluent,  and  date 

when  sample  wa*s  taken ; 

(d)  the  average  of  the  astimations  made  of  the  solids 

in  suspension  in  the  tank  lifjuor  as  it  went  on 
to  the  first  \)ed  ; 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  sus|)ension  in  the  final  effluent.    Were  these 
putrescible  ? 

(15)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


(16)  Between  what  dates  was  the  exi)eriment  conducted  ? 
If  there  were  any  i^erimls  of  rest,  state  their  dura- 
tion. 

(17)  Give  particulars  of  any  observations  which  have  been 

made  of  the  temperatures  of  the  contact  beda  at 
different  depths. 

(18)  Was  any  nuisance    caused    by    the  experimental 

works  ? 

(19)  Ts  the  experiment  still  proceeding?  -        -        -        . 

If  so,  may  the  Conmiission  in8j)ect  the  works  should 
they  deem  it  desirable  to  do  so  1 

(20)  Give  particulars  of  any  other  observations  of  im- 

I)ortance  which  were  recorded. 


All  above  the  300,000  gallons  is  turned  on  to  land. 
When  storm  water  has  been  dealt  with  very  good  results 
have  been  obtained. 

Not'filtered  or  allowed  to  stand,  but  were  agitated  befom 
being  analysed. 


Total  solids  dried  at  21  a**  Fahr. 
Ammoniacal  nitrogen 
Albuminoid  nitrogen 
Nitric  nitrogen  -      -        -  -     - 
Combined  chlorine  - 
Oxygen  absorbed  at  80^  Fahr. 


=  99-3   parts  per  100,000. 

■-=     -37 

=     -14 

-     -06 

=  9-90 

=      \r2 


7» 


ToUl 
Solids. 


Ammouilcal 
NH,. 


Albuminoid 
NHn. 


Mtric 
NU,. 


Clilorine. 


Oxygeii 
abfloriwd. 


77-* 
97-5 


■1« 

■90 


•08 


•OG 
Xone. 


6-7        I         -89 
(3Ut  Deceml)er,  IWO.) 


9S 


•88 


(8Ui  October,  liMi.) 


We  take  total  solids. 


See  al>ove  reply. 


Total    i  Ammoniacal  Albaiiinoiil 


Solids. 


ie0*S 


XH: 


S-'.5 


Nitri'; 
N'fla. 


^'^^>-'«»-  i  a22?[S. 


Trace. 


»-0 


7-4« 


None  taken. 


No. 


Yes. 
Yes. 


Occasionally  the  final  effluent,  on  keeping  for  a  few  days, 
becomes  of  a  browTi  colour,  and  a  reddish  brown 
deix)sit  collects.  A  test  is  about  to  be  made  as  to  its 
composition. 

Generally  the  effluents  are  found  to  improve  on  keeping. 

Some  nine  months  ago  we  started  the  bacteria  beds  with 
crude  sewage,  but  they  sewn  becan  to  show  signs  of 
secondary  decomposition  through  blocking. 

About  five  weeks  ago  the  beds  were  completely  thrown 
out  of  condition  owing  to  sufficient  arsenical  beer  being 
run  off"  (one  night)  to  fill  the  whole  of  the  beds  once 
over  with  nothing  but  beer.  They  are  now  getting 
back  after  a  rest. 

Our  experience  up  to  the  present  leads  m&  to  hope  for 
satisfactory  results. 

Question  will  be  decided  later  oiu 


(21)  What  inferences  have  been  drawn  from  the  experi- 

ment ] 

(22)  If  it  is  considered  that  it  would  be  practicable  to 

adopt  this  system  for  the  disi)osal  of  the  whole  of 
the  sewage  of  the  district,  please  state — 

{(i)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers ; 

{b)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  systeim — 
excluding  the  annual  reixayment  of  any  loan. 


^ofe. — It  is  re(iuested  that  all  analyses  may  be  given  in  parts  per  100,000,  and  that  the  various  compoimds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammbiliacal  nitrogen  ; 

Albuminoid  nitrogen  ; 

Nitrous  nitrogen ; 

Nitric  nitrogen ; 

Total  organic  nitrogen. 

R.  H.  MiDDLETON,  A.MJ.C.E^ 

Signature  of  Officer  under  whose  direction 

the  experiment  was  conducted. 
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EXPERIMENT    ON    THE    TREATMENT    OF    SEWAGE    IX    OPEN    SEITICtTANK 

.VXD    CONTACT    BEDS.      (DOUBLE    CONTACT.) 


Name  of  authority  - 


Population  of  district      ------- 

"Water  supply  per  head  of  the  population         .        -        _ 
Estimated  or  measured  dry  weather  flow  of  sewage 

Ts  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived,  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  1 

Officer  under  whom  the  experiment  has  been  conducted 

Name  and  qualification  of  chemist  who  has  made  the 
anal^'B&s. 


Corporation  of  York. 

About  75,000. 

33  gallons  per  day. 

45  gallons  per  day. 

Tkude  refuse  is  so  small  as  to  1>e  negligible. 


Storm  water  above    the  capacity  of   the    sewers,  yes.. 
Soil  or  surface,  no. 

City  Engineer. 

(a)  Thomas   Fairley,  F.F.C.,  F.K.S.   PZdinburgh,   F.C.S. 

London,  &c. 

(b)  Edmund    Mo^Kly    Smith,    M.D.,  C.I!ir.,  Edinburgh. 

D.P.H.  Cambridge,   Medical  Officer  of    Healthy 
York. 


(I)  (a)  What  is  the  capacity  in  gallons  of  the  open  septic 
tank  or  tanks  ? 

•     (ft)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  in  parallel. 

• 

(i)  Were  any  observations  made  as  to  the  fllling  up  of 
the  septic  tanks  by  deposit  of  sludge  ? 

If  the  sludge  was  removed  from  the  septic  tanks, 
state  how  often  this  was  done,  and,  approximately, 
what  quantity  of  sludge  was  removed  on  each 
occasion. 


(3)  (a)  What  was  the   water-holding  capacity  at  com- 

mencement of  experiment  of  tne  coarse  beds 
when  filled  with  tne  filtering  material  1 

(h)  What  was  the  depth  of  these  beds  ?       -       -        - 

(r)  What  were  the  nature  ^d  size  of  the  filtering 
material? 

(4)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  ex])eriment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 

('))  What  was  the  water-holding  capacity  of  the  coarse 
beds  at  end  of  experiment  ?  Was  this  measurement 
made  after  resting,  and  if  so,  what  was  the  dura- 
tion of  the  resting  ? 

(6)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  fine  beds  when 
filled  ydih  the  filtering  material  ? 

{h)  What  was  the  depth  of  these  beds  ?       -        -        - 

(r)  What  were  the  nature  and  size  of  the  filtering 
material? 

(7)  CUve  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  the  fine  beds,  stating  in  each  case 
whether  measurement  was  made  after  resting  or 

ii^t-  _       -       -        . 

(«)  (a)  What  was  the  water-holding  cai>acity  of  fine  beds 
at  end  of  exi^eriment  ? 

(h)  Was  this  measurement  tnade  after  resting,  and  ;if 
so,  what  was  the  duration  of  the  resting  \ 


250,000  gallons. 
One  tank  only. 


It  is  tested  from  time  to  time  by  a  glass  tube,  but  only 
a  very  slight  dejKwit  of  a])out  -2  inches  has  been  found. 

The  supernatant  water  wa.s  drawn  off  on  26th  August,, 
after  63  days  use,  when  the  sludge  was  found  to  average- 
2  inches  over  the  whole  area  of  tank  ;  this  was  remov^. 
No  sludge  has  l>een  removed  since,  and  I  cannot  find 
more  than  2  inches  of  sludge  at  date,  though  by  the  same 
means  we  can  detect  6  inches  of  sludge  in  the  adjoining 
tanks  used  for  chemical  precipitation. 

10,984. 


3  feet  3  inches. 

Clinker  and  coke,  3-8ths  of  an  inch  to  T-Bths  of  an  inch. 


23rd  November,  19(K) ;  1(),9S4,  after  2i  hours  rest. 
January,  1901  ;  8,048,  after  2i  houi-s  rest. 


28th 


Experiment  still  in  operation. 


Not  ascertained  ;  the  surface  of  this  bed  has  remained 
clear  of  any  de[K>sit  throughout. 

3  feet  3  inches. 

AH  rejected  by  a  l]-inch  screen. 


Not  ascertained.  The  second  or  fine  bed  might  have 
l)een  smaller  as  it  has  not  filled  more  than  2  feet  in 
depth,  when  contents  of  coarse  filter  has  been  run  into 
it,  and  on  no  occasion  has  there  l)een  any  deposit  on 
the  surface  or  has  forking  over  been  nexjessary. 


1213 


F2 
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ROYAL  COMMISSION  OX  SEWAGE   DISPOSAL  : 


App3ndix  9C.  (9)  State  method  of  working  of  contact  beds,  i.«..  number      8  hour  cycles,     (a)  li  hours.     (&)  2  hours. 
— —  of  fillings  per  day  of  24  hours,  and  periods  of  (a)   \       hours. 

filling,  (b)  standing  full,  (c)   emptying  and  (e) 
resting. 

(10)  State  by  what  method  the  tank  liciuor  was  dis-      Semi-circular  glazed  drain  pipes. 

tributed  on  the  beds. 

I 

(11)  What  was  the  average  (juantity  of  sewage  in  gallons    '   ^^o"*  30,000  to  32,000  gallons. 

dealt  with  daily  ? 


(c&  )  41 


(12)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

I 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase.         *  : 

(13)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  settle  before 
being  analysed; 

{I  A)  Give  (a)  the  avera^  of  the  analyses  of  the  final 
effluent  from  the  beds. 


No. 


Weekly.    Samples  not  filtered,  but  allowed  to  clear  before 
being  analysed. 


-  ) 


Total  solids    ------ 

Mineral  matter      -        -        .        -        - 
Volatile  and  organic  matter  -      .  - 
Free  ammonia        -        -        -        - 

iVIbuminoid  ammonia    -        -        -        -        - 

Nitrogen  as  calcium  nitrate  -        -        -        - 

Nitrogen  as  nitrites        .        _        .        -        - 
Oxygen  re  luired  to  oxidise  organic  matter  in 

four  hours. 
Reaction         ------- 

Chlorine         ------- 

Sediment        ------- 

Analysts         -        -        -      !Mr.  Fairlcy  and  L)r 


OOTil 

:jo 

0-438 
0-124 
:^r)5 
nil 

0-897 

.Vlkaline 
6-76 
trace 
.  Smith; 


{b)  the  best  analysis  of  the  tinal  effluent  and  date 
when  samjile  was  taken,  and — 

(c)  the  worst  analysis  of  the  tinal  effluent  and  date 
when  sample  was  taken. 


J5est,    !   Worst. 


0  Jan. 
1901. 


29  Nov. 
1900. 


•4 
•28 
5-0 


{b  &  r) 
Total  solids      -       -        -        -        - 

Mineral  matter 

Volatile  and  organic  matter     - 

Free  ammonia         -        -        -        . 

Albuminoid  ammonia 

Nitrogen  as  calcium  nitrate 

Nitrogen  as  nitrites 

Oxygen  reijuired  to  oxidise  organic 

matter  in  four  hours. 
Reaction  ------ 

Smell  (when  cold)    - 

Chlorine  -  ■     - 

Sediment         -        -        - 

Containing  organic  matter       -        -  I      —      i 

Analyst    -        -        -       -    Mr.  Fairley  and  Dr.  Smith* 


(Wnl 
fi0T)l     : 
3-0 

•88(> 

•09:.7 

•743 

t 

trace    i 
•r)l4 


•93 


Alkaline 
slight  earthy 

676  ' 
trace    ', 


(d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  tank  lirjuor  as  it  went  on 
to  the  first  bed. 

^e)  the  avei-age  of  the  estimations  made  of  the  solids 
in  susi>ension  in  the  final  effluent  Were  these 
putrescible  ? 

(15)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


(16)  Between  what  dates  was  the  exi^eriment  conducted  ] 

"if  there  were  any  periods  of  rest,  state  their  dura- 
tion. 


Not  ascertained. 


Trace  only,  i.e.,  under  1  grain.    No. 


I 


Total  solids    ----.. 

Mineral  matter     ;        ~        -        -        ' 

Volatile  and  •  )rganic  matter  - 

Free  annnonia        -        -        .        .        . 

Albuminoid  ammonia    -        -        -        . 

Nitrogen  a-s  calcium  nitmte  - 

Nitrogen  as  nitrites 

Oxygen  requirea  to  oxidise  organic  matter  in 

four  hours. 
Reaction        ------ 

Smell  (when  c<»ld)  -        -        _        -        - 

Chlorine 

Sediment        ------ 

Containing  organic  matter     - 

Analyst  ---*--- 


29th  November,  1900,  to  date  and  containing  only  the 


90-43 

- 

75-31 

- 

2111 

- 

4-0 

- 

•94a 

- 

nil 

- 

nil 

in 

3-43 

^ 

Alkaline 

very  offensive 

- 

9-0 

- 

28-84 

- 

2.->-28 

Mr 

.  Fairley. 

periods  in  ordinary  working. 
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(17)  GiTC  particular  of  any  observations  which  have   ' 
l)een  made  of  the  temperatures  of  the  contact  beds 
atdiflferent  depths. 


(IH)  Was   any  nuisance   caused    by    the    experimental 
works  I 

(19)  Is  the  experiment  still  proceeding  ?         -        -        - 

If  ao,  may  the  Commission  inspect  the  works,  should 
!^  they  deem  it  desirable  to  do  so  ] 

i^'f)  Give  pai-ticulars  of  any  other  observations  of  im- 
portance which  were  recorded. 

(21)  WTiat  inferences  have  been  drawn  from  the  exi)eri- 
ment? 


122)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  distnct,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal, 
excluding  the  cost  of  land  and  cost  of  sewers. 

{b)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan. 


29th  November  1900  at  8  p.m.  - 
1st  December  1900  at  9  p.m. 
3rd  December  1900  at  9  a.m.     - 
The    lowest    temperatures   recorded 
from  29th  November  1900  to  28th 
January  1901  were  on  2nd  January 
1901  at  9  a.m.         .        .        -        - 
2nd  January  1901  at  9  p.m. 
3rd  January  1901  at  9  p.m. 
9th  January  1901  at  9.30  a.m.     - 
1 0th  Jaliuary  1901  at  9  a.m. 


Atmo- 
sphere. 


42 

42 
38 


28 
28 
28 
23 
27 


No.  1 
Bed. 


Appendix  9C. 


47 

47 
44 


40 
41 
41 
40 
41 


We  have  daily  temperatures  of  atmosphere  in 
No.  1  Bacteria  Bed  from  19th  December  1900  to 
date.  These  can  be  furnished  if  reciuired ;  the  above 
however  are  typical. 


Xo. 
;    ^'cs, 


This  experiment  has  only  beL*n  in  operation  since 
November. 

The  exi)erime)\t  with  open  septic  effluent  has  been  too 
short  a  time  in  o[)eration  to  enable  me  to  express  an 
opinion.  The  results  h  )wever  are  satisfactory,  so  far 
as  they  go. 

It  is  considered  practicable  to  adopt  this  system,  but  in 
view  of  the  superior  results  obtained  by  open  septic 
tank  treatment  followed  by  continuous  filtration  {see 
Form  (t.)  it  is  not  considered  expedients 


yote,—lt  is  requested  that  all  analyses  may  be  given  in  parts  per  100,000,  and  that  the  various  compounds  of 
rnitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 


Ammoniacal  nitrogen ;  ^ 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 


This  cannot  now  be  done ;  the  analyses  are  given  as 
received.  A  standard  form  for  sewage  analyses  is  very 
much  needed. 


A.  Creek. 

Signature  of  Officer  under  whose  direction 
the  experiment  was  conducted. 
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KOYAL   COMMISSION    OX   SEWAGE   DISPOSAL: 


Appdmtix  9C.  Fon»  C. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  SUBSIDENCE  TANKS  AND  CONTACT' 

BEDS  (SINGLE  CONTACT)  AFTER  CHEMICAL  PRECIPITATION. 


Name  of  authority  -        -  -        .        -        .        . 

Population  of  district       -        -        .        -  -        . 

Water  supply  \\eT  head  of  the  jx)pulation        - 

IMeasured  dry  weather  flow  of  sewage      -        -        -        - 

Is  any  trade  refuse  taken  into  the  sewers  ?      -        -        - 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  j)ercentage  of  the  total  dr>' 
weather  flow  of  sewage  is  made  up  of  trade  refuse 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinar>'  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted 

Name  and  (lualification  of  chemist  who  has  made  the 
analyses. 


Batley  Corporation. 

30,000. 

For  domestic  purposes  12  gallons  per  day;  for  trade- - 
purposes  26  gallons  j>er  day. 

500,020  gallons  per  day. 

Yes,  from  wool  washers,  blanket  makers,  woollen  manu* 

facturers,  dye  works,  carbonizers. 
About  half  the  dry  weather  flow. 

^'ote.  There  are  very  few  water  closets  in  this  Borough.  , 
Partially. 


Oscar  J.  Kirby 
None  made. 


(1)  \Miat  was  the  nature  of  the  chemical  or  chemicals 

used? 

(2)  What  was  the  nonual  proiiortion  of  chemical  oi* 

chemicals  (in  grains  i)er  gallon)  used  ? 

(3)  State  whether  the  chemicals  were  increased  or  de- 

creased according  to  the  nature  and  volume  of 
the  sewage  treated,  and  give  particulai*s  of  any 
such  variations. 

(4)  What  is  the  capacity  in  gallons  of  the  subsidence 

tanks  ? 

(5)  State  what  quantity  of  sludge  was  produced  weekly 

in  the  subsidence  tanks,  and  at  -whskt  intervals  the 
sludge  was  removed. 

(6)  State  whether  the  flow  of  sewage  through  the  subsi- 

dence tanks  was  continuous  or  intermittent. 

(7)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  ex}>eriment  of  tne  coarse  beds 
when  filled  with  the  filtering  material  ] 

(b)  What  was  the  depth  of  these  beds  ? 

(c)  What  were  the  nature  and  size  of  the  filtering 

material  ? 

(8)  Give  particulars  of  measurements  made  from  time  to 

time  of  the  water-holding  capacity  of  coarse  beds, 
stating  in  each  case  whether  the  measurement  was 
Toade  after  resting  or  not. 


(9)  What  was  the  water-holding  cHi>acity  of  the  coarse 

beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  i)lease 
give  the  duration  of  the  resting. 

(10)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ? 

(6)  What  was  the  depth  of  these  l>eds?    -        .        - 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

(11)  (a)  Give  i»articulars  of  measurements  made  iroia 

time  to  time  during  the  experiment  of  the 
water-holding  caymcity  of  the  fine  beds,  stating 
in  each  case  whether  measurement  was  made 
after  resting  or  not. 

(b)  What  was  the  water-holding  caf>acity  of  fine 
beds  at  end  of  exi)eriment  ? 

I     the  measurement  was  made  after  resting, 
please  give  the  duration  of  the  resting. 


Lime  and  alumino-ferrric. 


10  grains  of  lime  :  3i  grains  of  alumino-ferric. 


'.  The  lime  was  varied  from  10  to  fK)* grains  per  gallon,  and/ 
the  alumino-ferric  from  3i^  to  U>  grains  jier  gallon. 


240,000. 

400  tons  of  creamy  sludge  once  a  week. 


From  1889  to  1893  intermittent.    Since  the  latter  date  it 
has  been  continuous. 

It  was  not  taken. 


2  feet. 

Coke,  broken  into  2-ihch  cubes. 

None  made. 

Av>^€.  This  was  not  iii  any  sense  an  ordinary  experiment, 
i.e.,  it  was  not  done  with  the  idea  that  we  were  experi- 
menting, but  that  we  were  successfully  treating  the 
sewage  first  by  i)recipitation  and  then  by  single*^  con- 
tact in  liacteria  beds.  We  did  not  then  know  that 
the  purification  in  the  l)eds  was  Imcterial,  but  we  saw 
that  the  effluent  was  ver>-  nnich  iriiproved  bybtog 
held  up  in  .the  4)eds. .. 
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•  tl2)  State  method  of  working  of  contact  beds,  t.e,  number  |  Once  a  day  in  1889,  three  times  a  day  in  1892,  five  times  Appendix  <KX 

of  fillings  per  day  of  twenty-four  hours,  and  periods  j       a  day  in  1898,  when  it  was  decided  to  rutt  it  con-  — — 

of  (a)  nlling,  (6)  standing  full,  (c)  emptying,  and  '       tinuously.  " 

(«)  resting. 

tl3)  State  by  what  method  the  settled  sewage  was  distri-      Through  4 J  in.  by  4j  in.  apertures  in  a  brick  wall, 
buted  on  the  beds. 


(14)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(15)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  stonu  ? 

If  sOy  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

<16)  State  at  what  intervals  analyses  of  the  effluent  were 
made  and  whether  the  samples  were  filtered 
through  filter  ]:>aper  or  allowed  to  clear  by 
standing  before  being  analysed. 

(IT)  (live  (a)  the  average  of  the  analyses  of  the  final 
effluent  from  the  beds. 

(/>)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken,  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken. 

{d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  settled  sewage  as  it  went 
on  to  the  coarse  bed. 

(e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were 
these  putrescible  1 

(18)  Give  a  typical  analysis  of  the  crude  sewage  to  which 

the  exx)criment  relates. 

(19)  Between  what  dates  was  the  treatment  conducted  ? 
If  there  were  any  periods  of  rest,  .state  their  duration. 

(20)  Give  particulars  of  any  observations  which  may 

have  been  made  of  the  temperatures  of  the  contact 
beds  at  different  depths. 

(21)  Was  any  nuisance  caused  by  the  experimental  works  ? 

(22)  Is  the  treatment  still  proceeding?    -       -       -        - 

If  .so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(23)  (live  jmrticulars  of  any  other  observations  of  impor- 

tance which  were  recorded. 

(24)  What  inferences  have  been  drawn  from  the  treatment? 


In  1889,  300,000  gallons,  increasing  daily  to  the  present 
time,  when  it  is  1,000,000  gallons. 

No,  the  |)umps  always  raised  the  same  quantity. 


None  taken. 


This  was  ordinary  work,  not  done  in  the  sense  of  making 
an  experiment. 

■ 

None  made. 


There  was  always  a  smell  from  the  sludge  lagoons. 

No.  But  if  the  Commission  did  inspect  they  would  see 
the  contact  beds  which  purified  the  sewage  so  well  from 
1889  till  1893. 


The  following,  viz.  : — 
That  in  consetjuence  of  a  gi-eat  number  of  branch 
sewers  being  disconnected  from  natural  streams  and 
connected  to  the  main  intercepting  sewers,  the  outfaJl 
works  became  too  small  to  aeal  with  the  volume  of 
sewage  arriving  there,  with  the  result  that  the  contact 
beds  became  continuous  flow  filters,  which  soon  silt  up 
and  ai*e  as  a  consetiueTice  not  nearly  so  economical  for 
the  treatment  of  Batley  sewage  as  contact  beds. 

It  would  be  practicable,  but  it  would  be  very  costly. 


Ten  shillings. 


"(2.5)  If  it  "is  consldei-ed  that  it  would  be  practicable  to 
adopt  this  system  for  the  disiK)sal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

{a)  What  would  he  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal— 
excluding  the  cost  of  land  and  cost  of  sewers.  ; 

{h)  Wlmt  would  be  the  estimated  annual  cost  j^r  ,    Two  shillings. 
bead  of  jmrifying  the  sewage  by  this  system  - 
excluding  the  annual  repayment  of  any  Inan      i 

Note  1. — It  is  requested  that  all  analvses  mav  be  stated  in  uarts  T)er  100,000,  and  that  the  various  comjiounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus .  -- 

Ammoniacal  nitrogen  : 
Albuminoid  nitrogen  ; 
Nitrous  nitrogen  ; 
Nitric  nitroj^n ; 
Total  organic  nitrogen. 

3'o<^.  2-— The  expression  "  subsidence  tanks "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
*** septic"  action  is  produced. 

Oscar  J.Kirby. 

Signature  of  C  )fficer  under  whose  direction 
the  treatment  was  conducted. 
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Appendix  9C.  Form  C. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  SUBSIDENCE  TANKS  AND  CONTACT 

BEDS  (SINGLE  CONTACT)  AFTER  CHEMICAL  PRECIPITATION. 


Calverley  Trban  District  Council. 

3,r)00. 

Ten  gallons  per  day. 

30,000  gallons  per  day. 

None  whatever. 


Name  of  authority 

Population  of  district 

Water  supply  per  head  of  the  population- 
Estimated  or  measured  dry  weather  flow  of  sewage- 
Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ] 

Officer  under  whom  the  experiment  has  Ween  conducted-      William  Walker,  Surveyor  to  the  Council. 


No. 


Name  and  qualification  of  chemist  who  has  made  the 
analysCvS. 


(1)  What  was  the  nature  of  the  chemical  or  chemicals 

used? 

(2)  What  was  the  normal   proi)ortion    of    chemical  or 

chemicals  (in  grains  i)er  gallon)  used  ? 

(3)  State    w^hether   the    chemicals    were    increased    or 

decreased  according  to  the  nature  and  volume  of 
the  sewage  treated,  ^nd  give  particular  of  any 
such  variations. 

(4)  What  is  the  capacity  in  gallons  of  the  subsidence 

tanks? 

(5)  State  what  (luantity  of  sludge  was  produced  weekly 

in  the  subsidence  tanks,  and  at  wnat  intervals  the 
sludge  was  removed. 

(6)  State  whether  the  flow  of  sewage  through  the  sub- 

sidence tanks  was  continuous  or  intermittent. 

(7)  (a)  What  was  the  water-holding  cai>acity  at  com- 

mencement of  experiment  of  the  coarse  beds 
when  tilled  with  tlie  filtering  material  ? 

(6)  What  was  the  dei)th  of  these  beds  ?    -        -  '     - 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

(8)  Give  particulai's  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 

(9)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  pleas^e 
give  the  duration  of  the  resting. 

(10)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  ex^ieriment  of  the  fine  beds  when 
filled  with  the  filtering  material  ? 

(/>)  What  wa-s  the  depth  of  these  beds  ?     -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 


No  analyses  have  been  taken  on  behalf  of  the  Council . 
The  West  Riding  Rivers  Board  occasionally  take 
samples  of  effluent. 

Alumino-ferric. 


iVlx)ut  3.')  l))s.  per  day  h  used. 


No. 


22,r)C0  gallons. 

Tanks  emptied  of  sludge  at  irregular  periods,  dei>eiida  on 
rainfall  and  amount  of  road  detritus  carried  down. 


Continuous. 


There  are  no  coarse  beds. 


Was  not  ascertained. 

Three  feet. 

Engine  ashes  tJirough  a  i-in.  mesh. 


<11)  (a)  Give  i)articular8  of  measurements  made  from      None  iikenv 
time  to  time  during  the  exijeriinent  of  the 
water-holding  cai>acity  of  tlie  !i »^e  beds,  statin;? 
'  in  each  case  whether  measurement  was  made 
after  resting  or  not. 


{b)  WTiat  was  the  water-holding  eajiacity  of  fine 
beds  at  end  of  exj crimen 1 1  If  the  measure- 
ment was  made  after  resting,  please  give  the 
duration  of  the  resting. 

(12)  State  method  o  fw:rking  of  contact  beds,  t.f?.,  number 
of  fillings  per  day  of  twenty-four  houi-s,  and 
periods  of  (a)  filling,  (/>)  standing  full,  (r)  emptying, 
and  (e)  resting. 


Not  ascertained. 


Onn*  pwday  aiul  resting  one  day. 
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(13)  State  by  what  method  the  settled  sewage  was  dis- 

tributed on  the  beds. 

(14)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(15)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  stonn  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(16)  State  at  what  inter^'als  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  pai)er  or  allowed  to  dear  by  standing 
before  being  analysed. 

(17)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds. 

(6)  the  best  analysis  of  the  final  efiluent  and  date 
when  sample  was  taken,  and 

(c)  the  worst  anal>'sis  of  the  final  effluent  and  date 

when  sample  was  taken. 

(d)  the  average  of  the  estimations  made  of  the  solids 

in  8US]>ension  in  the  settled  sewage  as  it  went 
on  to  the  coarse  bed. 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  8u&i)ension    in  the   final    effluent.    Were 
these  putrescible  ?  • 

(18)  Give  a  typical  analysis  of  the  crude  sewage  to  which 

the  experiment  relates. 

(19)  Between  what  dates  was  the  exi)eriment  conducted? 


K    there    were   any    periods   of   rest,  state   their 
duration. 

(20)  Give  particulars  of  any  observations  which  may 

have  been  made  of  the  temperatures  of  the  aintact 
beds  at  different  depths. 

(21)  Was    any   nuisance   caused    by  the  exi>erimental 

works  i 

(22)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  insjiect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(23)  Give  particulars  of  any  other  observations  of  iraj)or- 

tance  which  were  recorded. 

(24)  What  inferences  have  been  drawn  from  the  exjieri- 

ment  ? 

(25)  If  it  is  considered  that  it  would  be  practicable  t^ 

adopt  this  system  for  the  disjwsal  of  the  whole 
of  tne  sewage  of  the  district,  i)lea.se  state. 

(a)  What  would  Ihj  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  di8i)osal — 
excluding  the  cost  of  land  and  cost  of  sewers. 

(6)  What  would  be  the  estimated  annual  cost  per 
head  of  purifying  the.  sewage  bj'  this  system 
— excluding  the  annual  rejiayment  of  any 
loan. 


By  cornigated  sheet  iron  [tlates. 


30,000. 


Appendix  ^. 


Yes,  to  a  certain  extent,  the  storm  overflow  allowing 
more  than  the  normal  flow  to  go  into  and  through  the 
tanks  and  thus  on  to  the  beds.  After  a  storm  the 
surface  of  the  beds  are  forked  over  to  break  up  the 
skin  of  mud  which  is  deposited  on  the  surface. 

No  analyses  have  been  made  on  the  Councirs  behalf. 


No  observation. 


No  observation. 


No  observation. 


No  observation. 


No  observation. 


The  works  here  are  put  down  as  a  permanency  and  have 
been  working  some  time  now. 

No  observation,  except  that  there  are  three  beds  and 
they  are  rested  in  rotation. 

No  observation. 


None  whatever. 


Yes. 


That  the  system  adopted  is  suitable  for  domestic  sewage 
from  such  a  place  as  Calverley. 


Fouri»ence. 


Note  1. — It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen  ; 
Nitrous  nitrogen  ; 
Nitric  nitrogeu ; 
Total  organic  nitrogen. 

^     ^ote.— The  expression  " subsidence  tanks"  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
Mptic  "  action  is  produced. 

William  Walkkj:. 

Signature  of  Oiicer  under  whose  direction 
the  experiment  was  conducted. 


m% 
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Appendix  viX  *'^"ii  C. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWACiE  IN  SUBSIDENCE  TANKS  AND  CONTACT 

BEDS  (SINGLE  CONTACT)  APTER  CHEMICAL  PRECIPITATION. 


Name  of  authority  - 
Population  of  district 


Water  supply  per  head  of  the  population        -       -        - 
Measured  dry  weather  flow  of  sewage     '-        -       -        - 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 


Officer  under  whom  the  experiment  hiis  been  conducted  - 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Hendon  Urban  District  Council. 

22,500.  About  18,000  to  19,000  draining  to  the  Outfall 
works  at  present. 

About  35  gallons  per  day. 

700,000  gallons  per  day. 

Laundry  work  may  be  regarded  as  the  staple  industry 
of  the  place.  This  is  also  a  residential  suburb  of 
London. 


In  nearly  all  the  roads  there  is  a  separate  surface  water 
drain  as  well  as  a  sewer,  and  such  surface  water  drain 
takes  the  water  from  the  front  roofs  of  most  of  the 
houses  as  well  as  all  the  water  from  the  roads 
themselves. 

Engineer  and  Surveyor. 

Mr.  Frank  Andrew,  M.R.C.S.,  L.C.R.P.,  Medical  Oflicer 

of  Health,  Hendon,  N.W. 
Dr.  Houston  (crude  sewage  and  resulting  effluent  from 

Col.  Ducat's  filter). 
Dr.  Bevan,  County  Analyst. 


(1)  What  was  the  nature  of  the  chemical  or  chemicals 
used  ] 


(2)  Wliat   was  the  normal  proportion  of  chemical  or 

chemicals  (in  grains  per  gallon)  used  1 

(3)  State  whether  the  chemicals  were  increased  or  de- 

creased according  to  the  nature  and  volume  of  the 
sewage  treated,  and  give  particulars  of  any  such 
variations. 

(4)  What  is  the  capacity  in  gallons  of  the  subsidence 

tanks  ? 


(5)  State  what  quantity  of  sludge  was  produced  weekly 

in  the  subsidence  tanks,  and  at  what  intervals 
the  sludge  was  removed. 

(6)  State   whether   the    flow   of   sewage    through   the 

subsidence  tanks  was  continuous  or  intermittent. 

(7)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  coarse  beds 
when  filled  with  the  filtering  material  1 

(b)  What  was  the  depth  of  these  beds  ?    - 

(c)  What  were  the  nature  and  size  of  the  filtering 

material  ? 

(8)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 

(9)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

(10)J(a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ? 

(h)  What  was  the  depth  of  these  beds  ?    - 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ] 

(11)  (a)  Give  jjarticulars  of  measurements  made  from 
time  to  time  during  the  experiment  of  the 
water-holding  capacity  of  the  fine  beds,  stating 
in  each  case  whether  measurement  was  made 
after  resting  or  not. 

(6)  What  was  the  water-holding  capacity  of  fine 
beds  at  end  of  experiment  ?  If  the  measure- 
ment was  made  atter  resting,  please  give  the 
duration  of  the  resting. 


As  to  the  proportion  of  the  dry  weather  flow  amounting 
to  450,000  gallons,  no  chemicals  are  now  being  used. 

As  to  250,000  gallons  forming  the  low-level  flow  8  grains 
to  a  gallon  of  alumino-fernc  or  ferozone. 

Ditto. 

Yes.  Same  proportion  as  No.  1  up  to  one  million 
gallons,  then  no  extra  chemicals  used. 


3  large  tanks  combined  capacity 
3  small 


-  471,718 

-  205,662 


Total  in  Gallons    677,380 


About  350  tons  wet  sludge.    Each  tank  cleaned  once  a 
week. 


Continuous  on  six  days.     Quiescent  one  day  for  gauging 
(Wednesdays). 

120,000  gallons. 


5  ft.  average. 

f-in.  clinker  from  breeze  rejected  by  i-in.  sieve  which 
removed  the  fine  stuff. 

Each  of  the  three  coarse  bacteria  beds  hold  120,000 
gallons  of  effluent.  Tank  effluent  first  put  through 
two  acres  of  land,  laid  out  for  intermittent  downward 
filtration  and  then  allowed  to  fill  bacteria  beds. 

The  coarse  beds  hold  same  now  as  when  first  started  in 
September  1898,  so  far  as  can  be  gauged. 


^  No  "  fine  "  beds  at  present. 


No  "  fine  "  beds  at  present. 
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(12)  State  method  of  working  of  contact  beds,  t.^., 
number  of  fillings  per  day  of  twenty-four  hours, 
and  periods  of  (a)  filling,  (6)  standing  full,  (c) 
emptying,  and  (e)  resting. 


(13)  State  by  what  method  the  settled  sewage  was  distri- 
buted on  the  beds. 


(14)  What  was  the  average  quantity  of  sewage  in  gallons 
dealt  with  daily? 


(15)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  ? 


If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 


(16)  State  at  what  intervals  analyses  of  the  effluent  were 
made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  standing 
before  being  analysed. 


(17)  Give  (a)  the  average  of  the  analyses  of  the  final 
effluent  from  the  beds. 


(b)  The  best  analysis  of  the  final  effluent  and  date 

when  sample  was  taken,  and 

(c)  The  worst  analysis  of  the  final  effluent  and  date 

when  sample  was  taken. 

(d)  The  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  settled  sewage  as  it  went 
on  to  the  coarse  bed. 


(e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were 
these  putrescible  1 


(18)  Give  a  typical  analysis  of  the  crude 
which  the  experiment  relates. 


sewage  to 


(19)  Between  what  dates  was  the  Experiment  conducted  1 

If   there   were   any  periods   of   rest,    state   their 
duration. 


Each  of  the  three  coarse  bacteria  beds  filled  and  emptied  Appendix  9C» 
once  a  day.    Resting  empty  oil  Sundays.  ••— 


Carriers  and  galvanized  sluice  plates  to  convey  the 
filtrate  from  the  two  acres  of  land  laid  out  for 
intermittent  downward  filtration. 


120,000  gallons  each  of  the  three  filters. 


Yes. 


With  1  in.  rain  in  24  hours,  if  during  rainy  time  the  dry 
weather  flow  is  increased  four  times,  %.e. : — to  2,000,000 
gallons.  A  better  effluent  obtained  with  small  quantity 
of  rain,  compared  with  effluent  during  dry  summer. 


Samples  allowed  to  settle  made  from  time  to  time — not 
at  stated  or  regular  intervals. 


Free  ammonia  -        -        -        -    1*4  parts  per  100,000 
Alb.  „         -        -        -        -      -14   „      „ 

The  amount  of  albuminoid  ammonia  in  the  crude  sewage 
has  been  found  by  Dr.  Houston  as  high  as  7*6  per 
100,009  ^^^  ^y  ^^-  Bevan  8*4  parts  per  100,000.  The 
albuminoid  ammonia  is  never  less  than  three  parts  per 
100,000  on  an  ordinary  day  and  in  dry  weather  is 
much  more  freiiuently  run  up  to  eight  parts  per 
100,000  and  over. 


Alb.  NH3  "13  per  100,000  on  February  13th  189J>. 


Alb.  NHy  -17  per  100,000  on  May  18th  1900. 


Cannot  give  this.      Dr.  Barwise  found  in  the  crude 
sewage  315  narts  of  solid  matter  per  100,000,  198*5 
parts  of  whicn  were  in  suspension. 
Nov.  20, 1897.    Free  ammonia   -    (5*16  parts  per  100,000. 

Organic  ,.  -    3*8       „       „        „ 

Professor  Corfield  found  on  May  10th,  1898  :— 

Total  solids        -        -        -    265-3  parts  per  100,000. 
Fixed         -        .        .        .    1151 
Volatile      -        .        -        -     150*2 


5> 

J>               M 

» 

J)               » 

^ 

13-4 

- 

none 

- 

130*4 

- 

1*43 

- 

•143 

- 

•51 

- 

14*3 

Dr.  Be  van. 

Total  solids  dried  at  212*  Fahr. 

Solids  in  suspension 

Solids  in  solution   -        -        - 

Mineral  matters  in  solution    - 

Alb.  ammonia        -        .        - 

Oxvgen  consumed  in  three  hours  - 

Chlorine         .        -        .       - 
Dr.   Bevan  states  that  the  percentage  of  purification 
is  93  per  cent,  on  the  albuminoid  ammonia,  and  82  per 
cent,  on  the  oxygen. 


See  14  ((I)  ante. 


September  1898  and  still  going  on. 

Sundays,  bacteria  beds,  always  resting.    Week  days,  each 
bed  filled  once  a  day. 


(80)  Give  particulars  of  any  observations  which  may 
have  been  made  of  the  temperatures  of  the 
contact  beds  at  different  denths. 


It  has  been  noted  that  during  the  time  sewage  efflueiit 
was  in  contact  with  the  filtering  media  in  bacteria 
beds,  temperature  increased  on  an  average  1*  Fahr. 
only  (thermometer  placed  two  feet  below  the  surface  of 
bai). 


(21)  Was  anv  nuisance    caused  by    the   experimental  '   There  is  none.    (Far  l^ss  than  on  the  land.) 
works  f 
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Apii«nili>c  9C.  (-22)  Ls  the  experiment  still  proceeding  ? 


Yes. 


If  so,  may  the  Conmiission  inspect  the  works,  should      With  pleasure  any  timev 
they  deem  it  desirable  to  do  so  ? 


(23)  Give   particulars   of    any    other    observations    of 

importance  which  were  recoixied. 

(24)  What  inferences  have  been  drawn  from  the  experi- 

ment ] 


That  it  has  been  demonsti-ated  beyond  a  doubt  that  oj>en 
septic  or  detritus  tanks,  with  a  capacity  of  not  less 
than  one  day's  dry- weather  flow,  with  subsequent 
filtmtion  through  land  laid  out  on  the  intermittent 
downward  flltration  principle,  and  afterwards  contact 
with  bacteria,  will  produce  an  effluent  which  is  not 
injurious  to  fish  lire,  as  the'  volume  of  the  effluent  is 
alx)ut  ten  times  the  volume  of  the  flow  in  the  River 
Brent,  into  which  it  discharges,  as  for  many  weeks  in 
the  year  the  volume  of  water  flowing  in  the  River 
Brent  is  under  22,000  gallons,  gauged  by  S.S.  Grimley. 

It  will  be  noted  that  the  sewage  is  i)articularlv  foul,  beiiig 
little  niore  than  a  solution  of  soap  on  three  days  a 
week,  in  addition  to  the  dense  domestic  sew^age  in  all 
days. 

A  better  effluent  can  be  obtained  from  artificial  bacteria 
beds  than  from  the  clay  land  forming  the  site  of  the 
t       outfall  works. 

(25)  If  it  is  considered  that  it  would  be  practicable  to  :   Q^i^  practicable, 
adopt  this  system  for  the  disposal  of  the  whole  of  ; 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per  \    10^.  \^r  head  first  cost  of  Imcteria  beds  in  addition  to 


head  of  constructing  the  w^orks  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers ; 

{b)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repaynient  of  any  loan. 


the  present  oiien  septic  or  detritus  tanks. 


2l.  lOs.  to  3/.  per  million  gallons  of  dry  weather  flow.  If 
all  the  water  taken  into  account  the  mean  would  be 
25«.  to  30«.  per  million  gallons  ,  treated.  But  it  is 
far  better  to  take  the  cost  on  the  diy  weather  flow. 
Let  this  l>e  understood  to  be  uniform  throughout  the 
replies,  f-.e.,  cost  to  be  given  on  the  dry-weather  flow, 
which  is  the  only  reliable  data. 


JNfote  1. — It  is  requested  that  all  analyses  may  l>e  stated  in  parts  per  100,0(X),  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus : — 

Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen  : 
Nitrous  nitrogen ; 
Xitric  nitroffen  : 
Total  organic  nitrogen. 

N'ote  2.— The  expression  "  subsidence  tanks  "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
•*  septic  "  action  is  proauced. 

8.  Slater  Grimlev, 

Assoc.  iVr.In8t.C.E. 

Signature  of  Officer  under  whose  direction  the 
experiment  was  conducted. 


•  ••• 

•: 
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EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  SUBSIDENCE  TANKS  AND  CONTACT 

REDS  (SINGLE  CONTACT)  AFTER  CHEMICAL  PRECIPITATION. 


Name  of  authority 


Heywood  Corporation. 


Population  of  district 


26,000. 


Water  supply  i)er  head  of  the  population 
Estimated  or  measured  dry  weather  flow  of  sewage 
Isfany  trade  refuse  taken  into  the  sewei^s  ? 


20  gallons  per  day. 
800,000  gallons  per  day. 


Yes. 


If'so,  state  from  what  processes  it  is  derived  and,   j   Partly  from  breweries  and  dye  works.    About  5  per;cent 
approximately,  what  percentage  of  the  total  dry   i 
weather  flow  of  sewage  is  made  up  of  trade  refuse.   , 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially,   ;   No. 
excluded  irom  the  ordinary  sewers  ? 

OflScer  under  whom  the  experiment  has  been  conducted.      Sewage  works  manager. 

Name  and  qualification  of  chemist  who  has  made  the   '  Joshua  Bolton  (advanced)  S.K. 
analyses. 


(1)  What  was  the  nature  of  the  chemical  or  chemicals 

used? 

(2)  What  was  the  normal  proportion  of  chemical  or 

chemicals  (in  grains  per  gallon)  used  ? 

<3)  State  whether  the  chemicals  were  increased  or 
decreased  according  to  the  nature  a.nd  volume  of 
the  sewage  treated,  and  give  jrtirticulars  of  any 
such  variations. 

(4)  WTiat  is  the  capacity  in  gallons  of  the  subsidence 

tanks? 

(5)  State  what  quantity  of  sludge  was  produced  weekly 

in  the  subsidence  tanks,  and  at  wnat  intervals  the 
sludge  was  removed. 

(6)lState  whether  the  flow  of  sewage  through  the  subsi- 
dence tanks  was  continuous  or  intermittent. 

(7)1  («)  What  was  the  water -holding  capacity  at  com- 
mencement of  experiment  of  tne  coarse  beds 
when  filled  with  the  filtering  material  1 

(5)  What  was  the  depth  of  these  beds  ? 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

<B)  Give  particulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 

{9)  What  was  the  water-holding  capacity  of  the  coarse 
beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

<10)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  nne  beds  when 
filled  with  the  filtering  material  ? 

(b)  What  was  the  depth  of  these  beds  ? 

(e)  What  were  the  nature  and  size  of  the  filtering 
materiaU 


Alimiino-ferric. 


8i  grains. 


Varied  according  to  strength. 


675,000  gallons. 


380  tons  per  week  (wet  sludge). 


Continuous. 


No  coarse  beds. 


Ditto. 
Ditto. 

No  second  contact  beds. 


Ditto. 


About  one-third. 

4  feet  3  inches. 

Sand  and  graduated  ooke^ 
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Appendix  90.  (H)  («)  Giive  particulars  of  measurements  made  from 

time  to  time  during  the  experiment  of  the 

water-holding  capacity  of  the  fine  beds,  stating 
in  each  case  whether  measurement  was  made 
after  resting  or  not. 

(b)  What  was  the  water-holding  capacity  of  fine  beds 
at  end  of  experiment  ?  If  the  measurement 
was  made  after  resting,  please  give  the  dura- 
tion of  the  resting. 

(12)  State  method  of   working  of   contact  beds,    i.e., 

number  of  fillings  per  day  of  twenty-four  hours, 
and  periods  of  (a)  filling,  (b)  standing  full,  (c) 
emptying,  and  (e)  resting. 

(13)  State  by  what  method  the  settled  sewage  was  dis- 

tributed on  the  beds. 

(14)  What  was  the  average  ({uantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(15)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(16)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  stand- 
ing before  being  analysed. 

(17)  Give  {a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds ; 


No  actual  measurement  taken  until  3  months  after  com- 
mencement. Then  34  per  cent,  directly  after  empty- 
ing. 


I  34  per  cent.    No  resting. 


3  fillings  per  day ;   2  hours  filling,  2  hours  standing  fall, 
i  hour  emptying,  3^  hours  resting. 


By  open  troughs. 


200,000  (on  the  beds). 


Slightly. 


Good  results. 


Daily.    Bottle  shaken. 


(b)  the  best  analj'sis  of  the  final  effluent  and  date 
when  sample  was  taken  and 


(a)  Oxygen  absorbed  4  hours 
Uhlorine       -        -        -        . 
Free  Ammonia     - 
Abuminoid  Ammonia  - 
N  as  Nitrates       -       - 
N  as  Nitrites  not  estimated. 


m 


(c)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ; 


(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  settled  sewage  as  itf  went 
on  to  the  course  bed  ; 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  final  effluent.    Were  these 
putrescible  i 

(18)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


Z)  Oxygen  absorbed  4  hours 
"orine  -  -  -  - 
,  FreeNHa  -  .  -  . 
!  Albuminoid  Ammonia 

Nitrates,  traces,  Oct.  31st  1900. 

Oxygen  absorbed  in  4  hours 

Chlorine 

Free  Ammonia     - 

Albuminoid  Ammonia 

N  as  Nitrates,  nil. 

Not  estimated. 


Traces.    Non-putrescible. 


Average  of  many  samples. 

Oxygen  absorbed  in  4  hours 
Chlorine       ".       "        "        ' 
Free  Ammonia     -        - 
Albuminoid  Ammonia  - 
Nitrates,  nil. 


1-2 
6D 
1-3 
14 
0-44 


0*4 
3-2 

•10 
018 


91 

ri 

•21 


7-7 
5-9^ 
2-10 
•51 


Experiments  continuous. 
One  day  per  week. 

Mean  about  52"  Fahr. 


(19)  Between  what  dates  was  the  exi)eriment  conducted  ? 

If  there  were  any  periods  of  rest,  state  their  dura- 
tion. 

« 

(20)  Give  particulars  of    any  observations  which  may 

have  been  made  of  the  temperatures  of  the  contact 
beds  at  different  depths. 

(21)  Was  any  nuisance    caused    by  the    ex})erimental 

works  f 

(22)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(23)  Give  particulars  of  any  other  observations  of  impor- 

tance which  were  recorded. 

The  surface  of  the  beds  slowly  became  covered  with  a  slimy  deposit  which  obstructed  the  flow.    This  depoeit 
removed  every  4  weeks.    The  -beds  have  been  at  work  over  3  years  and  are  still  working  weU. 


No. 

Yes. 
Yes. 
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^24)  What  inferences  have  been  drawn  from  the  experi- 
ment) 

-(26)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  "What  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of 
sewers. 

(6)  "What  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system 
— excluding  the  annual  repayment  of  any 
loan. 


The  works  are  most  successful  of  their  kind,  embracing  Appendix9  C 
chemical  precipitation  and  bacterial  filtration.  *sr-:. 


About  1/.  5«.  per  head. 


About  Is,  Qd.  per  head,  excluding  interest  on  loans,  &c. 


Hote  1. — It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitro^n  may  be  stated  in  terms  of  nitrogen,  thus : — 

i\jnmoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 

Note  2. — ^The  expression  "  subsidence  tanks  "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
**  septic '  action  is  prcniuced. 

Joshua  Bolton. 
Signature  of  Officer  under  whose  direction  the 
experiment  was  conducted. 
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EXPERIMENT  ON  THK  TREATMENT  OF  SEWAGE   IN    SUBSIDENCE   TANKS,  AND   CONTACT 

BEDS  (SINGLE  CONTACT)  AfrTER  CHEMICAL  PRECIPITATION.' 


Name  of  authority 

ft 

Population  of  district       -        - 

Water  supply  per  head  of  the  iK>jmlation         .        -        - 

Estimated  or  measured  dry  weather  flow  of  sewage 
Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived,  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


IIuddei*sfleld  CoqKn-crtion. 

105,000. 

f  Domestic  puri)oses  14  gallons  i)er  day. 
\  Trade  purposes  9  gallons  i)er  day. 

Aieasured  7,000,000  gallons  per  day. 

Yes,  a  large  quantity,  chiefly  from  the  scouring,  dyeing, 
and  finishing  of  wool,  <Jbc. 

29  i)er  cent,  of  dry  weather  flow\ 

A  large  quantity  of  storm  and  sui-face  water  enters  the 
sewers. 

Borough  engineer. 

Percy  Coward. 


(1)  What  was  the  nature  of  the  chemical  or  chemicals 

used? 

(2)  What  was  the  normal   proportion  of    chemical  or 

chemicals  (in  grains  per  gallon)  used  ? 

(3)  State   whether   the    chemicals    were    increased    or 

decreased  accoixling  to  the  nature  and  volume  of 
the  sewage  treated,  and  give  particulars  of  any 
such  variations. 


(4)  What  is  the  capacity  in  gallons  of  the  subsidence 

tanks? 

(5)  State  what  quantity  of  sludge  was  produced  weekly 

in  the  subsidence  ta"ks,  and  at  what  intervals 
the  sludge  was  removed. 


(Cy)  State  whether  the  flow  of  sewage  through  the  subsi- 
dence tanks  was  continuous  or  intermittent. 

(7)  (''0  AVhat  was  the  water-holding  cajiacity  at  com- 
mencement of  experiment  of  the  coarae  beds 
when  filled  with  tlie  filtering  material  ? 


(6)  AVhat  was  the  depth  of  these  betls? 

(r)  What  were  the  nature  and  sizs  of  the  filtering 
material  ? 


(H)  (live  i>articulars  of  measurements  made  fi-oui  time  to 
time  during  the  exiierunent  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  m«&e^after  resting 
or  not. 


Lime  and  copperas. 

3-4  lime  (CaO). 
2ii  copi>eras. 

Sufficient  chemicals  were  added  to  cause  almost  the  vhole 
of  the  matter  in  suspension  to  coajgulate  and  settle  in 
about  10  minutes.  Generally  during  the  early  houn^ 
of  the  morning  no  chemicals  would  l^  needed.  About 
noon  as  much  as  12  grains  of  lime  and  10  grains  c^ 
copperfus  i)er  gallon  were  required. 

23  tanks,  each  55,000  gallons  capacity. 
Total  capacity  1,265,000  gallons. 

892  cubic  feet  of  li(|uid  sludge  j)er  million  gallons  (alnrnt 

90  per  cent,  water) ; 
or  3*9  tons  of  press  cake  i»er  million  gallons  (about  54 

per  cent,  water). 
3  weeks. 

Continuous. 

First  contact  l)eds  (not  coarse). 
No.    7,  19,230  gallons. 
No.  10,  19,940  gallons. 
No.  11,  17,660  gallons. 
No.  12,  19,2q()  gallons. 

Xfjtt  1. — No.  11  bed  was  constructed  during  wet 
weather. 

Aote  2. — There  are  24  IkkIs  for  the  single  contact  of 
the  tank  effluent.  The  above  four  are  representative 
ones. 

(b)  3  ft.  3  in. 

(c)  No.  7 J  destructor  clinker,  6  in.  rough,  2  ft.  9  in.  of 

Y^()  m.  to  1  in.  material. 
No.  10,  ordinary  clinker,  5  in.  rough,  2  ft.  of  I  in.  to 

1 J  in.,  and  10  in.  of  i  in.  to  ^  in. 
No.' 11,  ordinary  clinker,  6  in.  rough,  1ft.  9  in.   of 

I  in.  to  1  .\  in.,  and  1  ft.  of  ^\^  in.  to  .]  in. 
No.  12,  ordinary  clinker,  6  m.  rough',  2  ft.  9  in.  of 

I'ii  in.  to  1  hi. 

No.  10  Bed. 


Date. 


1808.  2oth.July  - 

29tli  July   - 
0th  September   - 
1  Itli  Octolier 

1S!K).  27tli  February   - 
3rd  August 
20th  December  - 

IJHMi.  30tli  January 
27th  Febniary   - 
18th  June  - 
13th  August 
24th  Septeni1»er- 
2flth  November  - 

liNil.  14 til  January 


CaiMicity 
(galloTiH). 


I*reviour 
re^t. 


19,940 

17,030 

15,580 

15,16() 

13.400 

12,880 

11,430 

10,910 

♦12,150 

11,110 

10,590 

10,18(» 

9,7t$0 

9,040 


(      iniU&I 
\   caiiacity. 

3  hours. 

3 


!    '^ 


3 
2 
2 
2 
2 

2 
2 
2 

2 


»» 

«* 

♦> 
»» 


*  The  fifth  time  of  filling  after  resting  three  weeka. 


APPENDIX. 


373 


9)  What  was  the  water-holding  capacity  of  the  coarse 
beds  at  end  of  experiment  ? 


If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

(10)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  exi)eriment  of  the  fine  beds 
when  filled  with  tne  filtering  material  ? 

{b)  What  was  the  depth  of  these  beds  ? 

(r)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

(11)  (a)  Give  i)a!rticulars  of  measurements  made  from 

time  to  time  during  the  experiment  of  the 
water-holding  capacity  of  the  nne  beds,  stating 
in  each  case  whether  measurement  was  made 
after  resting  or  not. 

(b)  What  was  the  water-holding  capacity  of  fine 
beds  at  end  of  experiment  ?  If  the  measure- 
ment was  made  wter  resting,  please  give  the 
duration  of  the  resting. 

12)  State  method  of  working  of  contact  bed^  i.e.,  num- 
l>er  of  fillings  per  day  of  twenty-four  nours,  and 
I>eriods  of  (a)  filling,  (h)  standing  full,  (c)  emptying, 
and  (e)  resting. 

(13)  State  by  what  method  the  settled  sewage  was  dis- 
tributed on  the  beds. 

14)  What  was  the  average  (]uantity  of  sewage  in  gallons 
dealt  with  daily? 

(15)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  ? 

If  so^  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(10)  State  at  what  intervals  analyses  of  the  effluent  were 
made,  and  whether  the  samples  were  filtered 
through  filter  jMineror  allowed  to  clear  by  standing 
before  being  analysed. 

(IT)  Give  (a)  the  average  of  the  analyses  of  the  final 
effluent  from  the  beds  ; 


(b)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken ;  and 


(c)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ; 


(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  settled  sewage  as  it  went 
on  to  the  coarse  bed  ; 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  8U8i>en8ion  in  the  final  eftiuent.      Were 
these  putrescible? 


No 

1 
1 

7 
10 
11 
12 

13th  August  1900    .        .        .        . 
14th  Jannary  1901  .        .        .        • 

13.090 
9,040 
8,720 
8,620 

Appendix  90. 


Each  after  two  hours  rest. 

iV'ote. — These  beds  are  still  in  operation. 

We  have  no  large  fine  or  secondary  beds  for  the  second 
contact  of  the  tank  effluent,  but  a  small  one  has  been 
constructed  in  the  laboratory  for  giving  the  effluent 
from  No.  10  l>ed  a  second  contact. 

This  small  secondary  bed  is  2  ft.  8  in.  deep. 

F'umace  clinker  J  in.  to  J  in.,  taken  from  No.  10  bed. 

None. 


3  fills  per  day. 
(a)  li  hours. 

w  n 

(c)  li 
(e)  13i 

Trough. 

5,500,000  gallons  in  tanks,  of  which  700,000  gallons  re 
ceive  one  contact. 


»» 


»? 


V 


No. 


The  samples  have  been  analysed  daily. 
Neither  filtered  through  paper,  nor  allowed  to  clear  by 
standing. 


Date. 

Albu- 
minoid 
Nitrogen. 

Oxygen 

absorbed  in 

4  hours 

atSOOF. 

(a)  Single  contact     - 
(No.  10  Bed  effluent.) 

Double  contact     • 

July   1806   to    March 

1899 
March  1899  to  March 

1900. 
June  1900  to  January 

1901. 
June  1900  to  January 

1901. 

•108 
•lift 
•095 
•069 

216 
£•33 
1-08 
111 

Date. 

Ammoniaciil 
Nitrogen. 

Albu- 
minoid 
Nitrogen. 

Oxygen 
abaonied. 

3min. 

4  hours. 

(b)  Single  contact 
Double  contact 

16  Jan.  1809 
8  Aug.  1900 

•20 
•01 

•ots 

•029 

•19 
•20 

•69 
•46 

Date. 


(e)  Single  contact 
Double  contact 


12  Sept.  1899 
12  Sept  1900 


Ammonlacal 
Nitrogen. 


Albu- 
minoid 
Nitrogen. 


•73 
•26 


•194 
•108 


Oxysen 
absorbed. 


3mln.  4  hours. 


149 
•60 


4^19 
1^64 


Average  of  occasional  analysis-  - 
Mineral,  1*54. 
Volatile,  4*69. 
Total,  6-23. 

Only  traces  of  suspended  matter  are  present  in  the 

effluent. 
In  no  case  has  the  effluent  from  double  contact  become 

putrescent  when  kept  for  seven  days  at  80^  F.  in  a 

stoppered  bottle  (completely  filled). 


ISU. 


3a 
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Appendix  9C.  (1®)  GUve  a  typical  analysis  of  the  crude  sewage  to  which 
the  exjieriment  relates. 


(19)  Between  what  dates  \vq»  the  experiment  conducted  1 
If  there  were  any  periods  of  rest,  state  their  duration 


(20)  Give  particulars  of  any  observations  which  may  have 

been  made  of  the  temperatures  of  the  contact  beds 
at  different  depths. 

(21)  Was    any  nuisance    caused    by  the    experimental 

works  ? 

(22)  Is  the  experiment  still  proceeding  1 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(23)  Give  particulars  of  any  other  observations  of  im- 

portance) which  were  recorded. 


(24)  What  inferences  have  been  drawn  from  the  exj)eri- 
ment  I 


Albuminoid  nitrogen  -  '008 

Total  organic  nitrogen         -  1  "23 

Aiiiiiioniacal  nitroircn  -  1  '24 

Nitrous  and  nitric  nitrogen       *02 

Oxygen  absorbed  in  4  hours 
at  80^  F.  :— 

Sample  shaken  -  -  9*71 
Sample  settled  •  -  7-69 
Sample  filtered  -        -  5*31 

Chlorine  -14*1 

Reaction — Slightly    alkaline    to 
litmus. 


Solids. 

In  suspension — 
Mineral   - 
Volatile  • 
Total 

In  solntion— 
Mineral   • 
Vohitile  - 
Total 

Total  solids- 
Mineral   - 
Volatile  - 
Total 


16-4 
13-2 
34-6 

59-7 
71-5 

761 

30  0 

106-1 


Commenced  July  1898,  and  still  in  progress. 

All  the  beds  are  rested  on  Sundays. 

The  first  contact  bed.  No.  10,  had  a  rest  of 

10  days  in  August  1899, 

21  days  in  February  1900. 

12  davs  in  November  1900. 

None  made. 


No. 


Yes. 
Yes. 


From  experiments  made,  the  following  conclusions  have 
been  drawn : — 

1st.  That  beds  constructed  of  clinker  obtained  from 
the  destmctor  on  the  works  are  as  effective  as 
those  constructed  of  clinker  or  furnace  ashes 
from  the  gas  and  various  works  in  the 
neighbourhood.  The  destructor  ciinkeor  is  of 
a  very  different  nature  to  the  other  clinker. 

itnd.  That  beds  constructed  with  the  large  and  small 
pieces  mixed,  are  slightly  more  effective  than 
those  in  which  the  various  sized  pieces  are 
separated  or  graduated. 

3rd.  That  bv  lengthening  the  period  of  contact  a 
slightly  greater  degree  of  purification  only  is 
effected. 

4th.  That  the  efficiency  of  the  beds  increases  with 
the  length  of  time  they  have  been  in 
operation. 

That  it  would  be  possible  to  satisfactorily  purify  the 
sewage  of  Huddersfield  by  chemical  precipitation, 
settlement  and  contact  beds.  That  there  are  periods 
of  the  day,  and  f reiiuently  durine  the  whole  day,  when 
single  cqntact  would  suffice  for  tne  purification  of  the 
tamt  effluent,  and  that  at  other  times  double  contact 
would  be  necessary. 

The  accumulation  of  irreducible  matter  in  the  beds  is  a 
serious  item,  but  by  freeing  the  tank  effluent  from  as 
much  suspended  matter  as  possible,  and  by  using  only 
a  very  moderate  (piantity  of  lime  this  will  be  mini- 
mised. There  is  no  doubt  that  portions  of  the  beds 
will  require  taking  out  and  washing  or  riddling  from 
time  to  time. 

Yes. 


£1  2«.  Kki. 


lO'dd. 


(25)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

((0  what  would  be  the  estimated  capital  cost  oer 
head  of  constructing  the  works  of  disi)osal— 
excluding  the  cost  of  land  and  cost  of  sewer-  ; 

(6)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system- 
excluding  the  annual  repayment  of  any  loan  I 

^ote  1.— It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,(KK>,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  :  - 

Ammoniacal  nitrogen  : 
Albifminoid  nitrogen  ; 
Nitijaus  nitrogen  ; 
Nitnc  nitrogen  ; 
Total  organic  nitrogen. 

J^ote  2.— The  expression  ''  subsidence  tanks  "  is.inteuded  to  denote  tanks  which  are  used  so  that  little  or  no 

*  septic "  action  is  produced.  ^    r    r^  i.s  t    j.  n^^ 

^  ^  J.  i^.  Campbell,  M.Inst.  C.E , 

Signature  of  Officer  under  whose  direction  the 
experiment  was  conducted. 
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Appendix  9C. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN   SUBSIDENCE  TANKS  AND 

C\)NTACT  BEDS  AFTER  CHEMICAL  PRECIPITATION. 

Nortliern  OutfaH. — One-aci'e  coke  bed  fed  with  8ci*eeDed  and  sedimented  sewage. 


Name  of  authority  -  -        - 

Population  of  district 

(Sewage  derived  from  London  noi*th  of  Thames.) 

Water  supply  per  head  of  the  population 

Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  V 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  peix:entage  of  the  total  dry 
weather  flow  of  sewage  is  mac^  up  of  titide  refuse. 

Is  the  stoiTD,  soil  or  sui'face  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ( 

i  )fficer  under  whom  the  experiment  has  been  conducted 

Name  and  qualification  of  chemist  who   has  made  the 
analyses. 


London  County  Council. 
3,251,974  (1896). 

34-8  gallons  per  day  (1900). 
123,000,000  gallons  per  day  (1900). 


All  the  tiiide  refuse  from  the  districts  drained  is  taken 
iuto  the  sewers.     Tlie  quantity  is  not  known. 


No. 


Professor  Clowes,  D.Sc. 
Mr.  E.  B.  Pike. 


(1)  What  was  the  nature  of  the  chemical  or  chemicals 

used  / 

(2)  Wliat  Mras  the   normal   proportion   of    chemical    or 

chemicals  (in  grains  per  gallon)  used  i 


(3)  State  whether  the  chemicals  were  increased  or  de- 

creased aocoitiiiig  to  the  natui*e  and  volume  of  the 
sewage  treated,  and  give  particulai-s  of  any  such 
variations. 

(4)  What  is  the  capacity  in  gallons  of  the  subsidence 

tanks? 

(5)  State  wliat  quantfty  of  sludge  was  produced  weekly 

in  the  subsidence  tanks,  and  at  wntit  intervals  the 
sludge  was  removed. 

(6)  State  whether  the  flow  of  sewage  through  the  sub- 

sidence tanks  was  continuous  or  intermittent. 

(7)  (a)  What  was  the   water-holding  capacity  at  com- 

mencement of  experiment  of   the  bed   when 
filled  with  the  filtering  material  i 

(b)  What  was  the  depth  of  these  beds  i 

(r)  What  were  the  nature  and  size  of  the  filteiing 
material  ? 


(H)  Give  })articulars  of  measurements  made  from  time  to 
time  during  the  ex}jeriment  of  the  water-holding 
capacity  of  coarse  ]>eds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 


Lime  and  ferrous  sulphate. 

5  grains  of  lime,  and  1  grain  of  ferrous  sulphate  per 
gallon  of  sewage. 

An  invariable  quantity  of  780  cwt.  of  lime  is*used  during 
the  24  hours.  The  proportion  is,  however,  varied  from 
hour  to  hour  with  avenge  variation  in  the  nature  and 
volume  of  the  sewage.  The  hourly  quantity  varies 
from  20  cwt.  between  6  and  8  p.m.  to  44  cwt.  between 
2  and  6  p.m. 


About  20  million  gallons,  but  only  about  700,000  gallons 
per  day  are  [lassed  through  the  one-a<;re  bacteria  bed. 

From  thirty  to  thirty-five  thousand  tons  of  sludge  are 
produced  per  week.  The  tanks  are  cleaned  about  every 
100  hourH. 

Continuous. 


717,503  gallons  or  419  per  cent.— only  one  contact  bed 
was  used  in  these  experiments.  Its  area  was  5,067 
square  yards. 

6  feet. 

The  lower  3  feet  consisted  of  unsifted  "  pan  breeze,"  the 
upper  3  feet  of  sifted  coke  fragments  about  the  size  of 
walnuts. 

Capacity  in  middle  of  May,  1898,  40*8  per  cent.  Early  in 
July,  1898,  377  per  cent.  During  tnis  period  the  bed 
was  filled  once  a  day,  and  the  capacity  was  taken  after 
the  Ijed  had  been  draining  from  20  to  22  hours. 

Capacity — 
29  July,  1898 


29*7  per  cent 


8  Nov. 


39-7 


>»      »j 


»> 


291 


38-4 


»       » 


n         »» 


-  From  July  4  the  bed  was 
filled  twice  a  day. 

-  The  bed  had  been  resting 
empty  from  July  29  to 
admit  of  structural 
alterations. 

-  Continues  work  from 
Nov.  8. 

-  The  bed  had  been  resting 
empty  from  Nov.  11. 

-  Continues  working  from 
May  8. 

The  above  five  ca])acities  were  taken  after  the  bed 
had  been  draining  from  8  to  10  hours. 

The  data  of  the  capacity  of  this  bed  are  not  satis- 
factory or  conclusive  owing  to  the  nature  of  the  coke 
constituting  the  lower  three  feet  of  the  bed. 

3  n  2 


11  Mar.,  1899 
8  May, 
30  Dec. 


2-66  „ 


»> 
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A[)pendix  9C.  (9)  What  was  the  wacer-holding  capacity  of  the  coarse 
l^eds  at  end  of  experimcDt  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting 

(10)  (a)  What    was     the     water-holding     capacity     at 

commencement  of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ?   * 

(b)  What  was  the  depth  uf  these  beds  ? 

(c)  What  were  the  nature  and  size  of  the  filtering 

material  ? 

(11)  (a)  Giving  particulai-s  of  measurements  made  from 

time  to  time  during  the  experiment  of  the 
water-holding  capacity  of  the  fine  beds, 
stating  in  each  case  whether  mea;aurement 
was  made  after  resting  or  not. 

(b)  What  was  the  water-holding  ca})acity  of  tine 
beds  at  end  of  experiment  f  If  the  measure- 
ment was  made  after  resting,  please  give  the 
duration  of  the  resting. 

(12)  State  method    of    working  of   contact    Ijeds,    t.e., 

number  of  fillings  per  day  of  twenty-four  hours, 
and  periods  of  (a)  filling,  (b)  standing  full,  (c) 
emptying,  and  (e)  resting. 

(13)  State  by   what    method    the  settled    sewage    was 

distributed  on  the  beds. 

(14)  What  Avas  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(15)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(16)  State  at  what  inteivals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  standing 
befoi'e  being  analysed. 

(17)  Give  (a)  the  average  of  the  analyses  of  the   final 

etflueut  from  the  beds. 


(/))  the  best  analysis  of   the  final  eftluent   and  date 
when  sample  was  taken,  and 

(c)  the  woi-st  analvsis  of  the  final  etliueut  and  date 
when  sample  was  taken. 


\,d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  settled  sewage  as  it  went 
on  to  the  coarae  bed. 

{(i)  the  avemge  of  the  estimations  made  of  the  solids 
in  sus[^nsion  in  the  final  effluent.  Were  these 
putrescible  ? 

(18    Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


No  fine  beds  were  used. 


One  or  two  fillings  per  day. 

(a)  About  1  hour. 

(b)  2  hours.   ' 

(c  <i'  g)  9  to  10  or  22  to  24  hours. 

Through  wooden  troughs  with  branches  at  intervals. 
From  350,000  to  1,100,0()0  gallon*. 


No. 


Daily  averages  were  analysed  and  the  samples  were 
filtered  through  jnper  previous  to  analysis  except  in 
the  case  of  the  estimations  of  total  putrescible  matter 


Averages  for  1900  : — 


Oxygen  absorbed  from  permanganate  in 
four  hours  at  80®  F.: 
By  the  total  putrescible  matter.  - 
By  the  dissolved  putrescible  matter.  - 

Nitrous  nitrogen 

Nitric  nitrogen 


0-998 

0-835 

0*0539 

1-0391 


28th  October,  1901. 
29th  May,  1901. 


(6) 

ic) 

Oxygen  absorbed  from  per- 
manganate in  four  hours 
at  80<^  F.  : 

By  the  total  putrescible 
matter. 

0-396 

1-690 

By  the  dissolved  putres- 
cible matter. 

0-286 

1-636 

Nitrous  nitrogen - 
Nitric  nitrogen    - 

00300 
1-1297 

0-0800 
1-6368 

13  parts  per  100,000. 


Not  estimated.     None  putrescible. 


Average  for  1900: 


Oxygen  absorbed  from  permanganate  in 
four  hours  at  80°  F.: 
By  the  total  puti'escible  matter.- 
By  the  dissolved  putrescible  matter.  - 

Solids  in  suspension 

Solids  in  solution 


11-546 
5-543 

sa-o 

98-0 
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(19)  Between  what  dates  was  the  experiDient  conducted  ? 

If  there    were    any  periods  of   rest,    state    their 
duration. 

(20)  Give  particular  of  any  observations  which  may  have 

been  made  of  the  temperatui'es  of  the  contact  beds 
at  different  depths. 

(21)  Was  any  nuisance  caused  by  the  expenmental  works  ? 

(22)  Is  the  experiment  still  proceeding  V 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(23)  (vive    particular    of    any    other    observations    of 

importance  which  were  recorded. 


12th  May,  1898,  to  date. 

Every  Sunday.    18  days  extra  during  1900. 

<i  days  extra  during  1901. 

None  made. 


Appendix  90. 


(24)  What    inferences    have    been     diawn     from     the 
experiment  ? 


No. 

Yes. 
Yes. 


During  the  last  few  yeai*s,  since  the  exti'a  3  feet  of  coke 
were  placed  upon  the  original  lower  3  feet,  the  lower 
layer  has  become  compacted  together  and  does  not 
become  drained  fi-om  liquid  when  the  bed  is  emptied. 
Hence  the  available  capacity  of  the  bed  for  working 
purposes  is  practically  the  upper  3  feet  only.  This 
seems  to  have  been  due  to  the  use  of  unsifted  coke  for 
the  lower  part.  It  does  not  appear  to  affect  in  any  way 
the  quality  of  the  elfluent. 

That  the  coke  bed  when  fed  intermittently  with  sewage 
which  has  been  roughly  screened,  then  mixed  with 
chemicals  and  subjected  to  sedimentation,  effects  a 
sajbisfactory  purification,  and  that  the  effect  is  produced 
through  an  unlimited  i>eriod  of  time  without  any  loss 
of  capacity  of  the  bed,  but  tliat  the  coke  used  should 
be  sifted  and  be  of  hard  and  suitable  quality. 

(25)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal 
— excluding  the  cost  of  land  and  cost  of 
sewers. 

(&)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system 
—  excluding  the  annual  repayment  of  any 
loan. 

Xote  1. — It  is  requested  tliat  all  analysis  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
niti'ugen  may  be  stated  in  terms  of  nitrogen,  thus : — 

Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen  ; 
Nitrous  nitrogen; 
NitHc  nitrofi^en  • 
Total  organic  nitrogen  ; 

Xote  2. — The  expi^esHion  ^'  Subsidence  tanks "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
"  Septic  "  action  is  produced. 

Frank  Clowes, 

Chief  Chemist  to  the  rx>ndon  County  Council. 

Signatui-e  of  Officer  under  whose  direction 
the  experiment  was  conducted. 
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EXPERIMENT    ON     THE    TREATMENT    OF     SEWAGE    IN     SUBSIDENCE    TANKS 
AND    (CONTACT     BEDS    AFfER     CHEMICAL     PRECIPITATION. 

(Coke  aud  Cinder  Beds  (Roscoe's.) 


Name  of  authority 


Population  of  district - 

Water  supply  jjer  head  of  the  po[)ulation 

Estimated  or  measured  dry  weatlier  flow  of  sewage 

Is  any  trade  i*efuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
woiither  flow  of  sewage  is  made  up  of  tirade  refuse. 

m 

Is  the  .storm,  soil  or  surface   water,  wholly  or  partially, 
excluded  fr<»m  the  ordinary  sewera  { 


OfHcer  under  whom  the  ex{jeriment  lias  been  conducted 


Name  aud   (jualiticiition   of  chemist  who  has  made  the 
analyses. 


Manchester. 

400,000  in  1896  to  560,000  in  1900. 

28  gallons  [ier  day,  Domestic  use,  17  ;  tvnde  purpo.seh. 
11.    (1900.) 

L5,000,000  (estimated)  in  1896  to  27,000,000  in  1900 
gallon.s  |>c5-  (lay. 

Yes. 

Breweries,  dye  and  bleach  works,  galvanising  works, 
grea.se  refineries,  tanneries,  manufactories  of  tar  pro- 
ducts, rubber  goods  works,  tripe-dressing  works,  and 
mineral  water  manufactories.     4  to  5  per  cent. 

Mostly  enter  the  sewera.  Storm-overflows  ai-e  provided 
at  certain  points,  which  are  supposed  to  come  into 
action  at  a  dilution  of  5  to  I.  In  certain  cases,  how- 
ever, they  fail  to  answer  their  purpose. 

Sir  Henry  Roscoe,  F.R.S. 

F.  Scudder  F.I.C. 

Gilbert  J.  Fowler,  M.Sc.  (Vict.  I.).  F.I.C.  (Supt.) 

W.  Clifford,  A.R.C.Sc.1. 
Edward  Ardern,  B.Sc.  (Vict.). 

H.  D.  Bell,     \ 

A.  C.  Oddie    \  Junior  Assistants. 

E.  Hadfield,  J 

Under  the  direction  of  G.  J.  Fowler  (Supt.) 


(\)  What  w  us  the  nature  of  the  chemical  or  chemiails 
used  t 


(2)  What   was   the   normal   ijroiK)rtion   of   chemical    or 
chemicals  (in  giuins  per  gallon)  used  ! 


(3)  SUite  whether  the  cliemicals  were  increJised  ordeci^ised 
acroidirj'^  to  the  nature  and  volume  of  the  sewage 
treati-   ,  md  give  particulars  of  any  such  variations 


(4)  What   is  the  capiicity    in   gallons  of   the  subsidence 
tank.s. 

(."))  State  what  jpiantity  of  nludgc  wjis  produced  weekly 
in  the  subsidence  tanks,  and  at  what  intervals  the 
.sludge  was  removed. 

(«)  State  whether  the  flow  of  sewage  thivugh  the  sub- 
sidr.nce  tanks  was  continuous  or  intermittent. 

(7)  (,f)  What  was  tne  water-holding  ciipacity  at  com- 
mencement of  exiKiriment  of  tne  coai*se  beds 
when  filled  with  tne  filtering  material  ? 

(h)  What  was  the  depth  of  these  beds  'i 

(r)  What   was  the   nature  and  size  of  the  filtering 
material  ? 


Date. 

Oal. 

Copperas. 

Ferric 
Sulphate. 

Alumina  Ferric. 

1896 
1897 
1898 
1899 

6-28 
6-32 
4-85 
2-68 

6  04 
5-29 
5-34 
2-24 

Used  for 
short  time 

Small  amount 
oGoaBionally  used 

The  above  numbers  are  calculated  on  the  average  flow 
including  storm  water. 

Addition  of  chemicals  suspended  altogether  in  ca^i^e  of 
heavy  stoiTu,  and  latterly,  often  in  the  early  houw  of 
the  morning  when  the  sewage  is  dilute. 

The  addition  of  chemicals  is  regulated  at  other  times  by 
(1)  the  character  of  the  precipitate  produced  in  a  test 
glass,  and  (2)  reaction  witli  phenol  phtbalein. 

The  amount  of  lime  has  U)  be  increased  considerably 
during  the  presence  of  acid  waste  or  iron  pickle,  a.s 
much  as  24  grains  CaL  per  gallon  being  added.  The 
amount  of  both  lime  and  copperas  have  to  be  increjised 
in  presence  of  dye- waste,  iis  much  as  2i)  fjraina  CaL 
ana  12  grains  copperas  per  gallon  being  added. 

11  tanks. 

Total  ca|>acicy,  12,875,000  gallons. 

From  3,(X)0  to  4,000  tons  (9(J  per  cent.). 
About  once  a  week. 


Continuous. 


3  feet. 

(1)  coke.   (2)  clinker,   (iraded  as  follows,  from  the  bottom 
upwards: — 

1 2  inches  i*ough. 
0      „      sized  to  1^  in.  mesh. 
8       „       sized  to  jf  in.  mesh. 
8      ,       to  f>ass  iJ  in.  and  reject-ed  by  J  in. 
3      ,.      washed  gravel. 


»> 
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(8)  Give  particulars  of  measurements  made  from  time 

to  time  during  the  experiment  of  tlie  water- 
holding  capacity  of  coarse  heds,  stating  in  each 
case  whether  the  measurement  was  made  after 
resting  or  not. 

(9)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  i 

If  the  measurement  was  made  after  resting,  please 
.  give  the  duration  of  the  resting. 

(10)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  tine  beds 
when  filled  with  the  filtering  material  { 

(b)  What  was  the  depth  of  these  beds  ? 

(c)  What  was  the  nature  and  size  of  the  filtering 

material  ? 

(11)  (</)  Give  particulars  of  measurements  made  from 

time  to  time  during  the  experiment  of  the 
water-holding  capacity  of  the  hue  bed^i,  stating 
in  each  case  whether  measurement  was  made 
after  resting  or  not. 


(1'2)  State  method  of  working  of  contact  beds,  2.&.,  number 
of  fillings  per  day  of  twenty-four  houra,  and 
periods  of  («5  filling,  (6)  standing  full,  (c)  emptying, 
and  (e)  resting. 


(13)  State  by  what  method  the  settled  sewage  was  dis- 
tributed on  tlie  beds. 

04)  What  was  the  average  quantity  of  sewage  in  gallons 
^  dealt  with  daily  ? 

(15)  Was  the  quantity  of  sewage  dealt  with  increased 
in  time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

IG)  State  at  what  intervals  analyses  of  the  effluent  were 
made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  stand- 
ing before  analysed. 


Date. 


1895.  Dec.  19th  - 

1897.  April  26th- 
April  28th 
May  27th 
July  2nd 
July  2nd 
July  2nd 

1898.  Jan.  5th 
.Tan.  7th 
.Tan.  :24th 


June  17th 
Nov.  2r)th 

1899.  Jan.  7th 
Jan.  9th 
April  26th 
Oct.  6th 

1900.  Jan.  2nd 
Jan.  2nd 
April  24th 
April  26th 
June  28th 
Sept.  4th 
Sept.  6th 

1901.  Jan.  7th 


Coke 
(( 'ai)acity 

in 
Gallons.) 


1,750 
1,296 
1,332 
1,380 
1,446 
1,425 
1,404 
1,260 
1,278 
1,.368 


1,188 
1,224 
1,188 
1,278 
1,152 
1,296 
1,224 
1,152 
1,188 
1,044 
.972 
1.116 
1,008 
1,008 


Cinder 
(Capjacity 

in 
Gallons.) 


1,750 
1,260 
1,404 
1,477 
1,548 
1,476 
1,476 
1,350 
1 ,368 
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Remarks. 


1,332 

1,368 
1,296 
1,368 
1,260 
1,224 
1,188 
1,116 
1,224 
1,044 
1,008 
1,116 
1,006 
1,089 


1  hours  ix?8t. 

8 
17 
15 

2 

2 

After  2  hrs.  i-est. 
Afterl5hr8.  rest. 
Fortnight's  rest, 

then  once  filled. 

and  li  hrs.  rest, 
li  hours  rest. 
After  1 J  hrs.  rest. 
After  1  hrs.  rest. 
After  20  hrs.  rest. 
After  li  hrs.  rest. 
After  3"hr8.  rest. 
After  9  days  re^t. 
After  2i  hrs.  rest. 
After  20dy8re8t. 
After  2  i  hrs.  rest. 
After  2  J  hrs.  rest. 
After  6  days  rest. 
After  3i  hrs.  rest. 
After36  hrs.  rest. 


Method  of  working  Coke  and  (yinder  Beds  : 


1 
Date. 

• 

No.  of 
fillingfl 
per  day. 

Time  of  ailing. 

Dec  10th,  1896  to  Jan.  Sth,  1806 

1 

Jan.  6th  to  Jan.  2l8t,  1896  • 

^ 

Jnn.  22nd,  1896  to  Jan.  1897 

.3 

At  8  a.m.,  18  noon,  and  4  p.m. 

Jan.        to  Mar.  8th,  1897  - 

3 

,,  8  a.m.,  li  noon,  and  12  null. 

.Mar.  8th  to  April  2lHt,  1897 

.H 

„  8  a.m.,  12  noon,  and  4  p.m. 

April  21at  to  May  5th,  1897 

3 

„  8  a.m.,  4  p.m.,  and  12  mdt. 

May  12th  to  Dec.  15th,  1899 

3 

„  8  sum.,  12  noon,  and  4  p.m. 

Dec.  16th,  1898  to  May  3lHt,  1900 

4 

„  8  a.m.,  12  noon,  4  p.m.,  and 
It  midnight. 

*May  Slot  to  present  time  - 

3 

„  8  a.m..  12  noon,  and  4  p.m. 

*  During  this  period  the  beds  have  been  worked  on  three  fllling&  per 
day,  with  one  week's  rest  for  each  working  period  of  three  weeks. 


In  general  the  cycle  of  operations  in  each  case  heing  : — 

(a)  J  hour. 

(b)  2  hours. 

(c)  h  hour. 

(e)  Kemainder  of  24  hours  according  to  the  number 
of  fillings. 

The  beds  have  always  rested  on  Sundays. 

By  means  of  iron  channels,  which  pass  up  each  side  of 
the  beds. 

Coke  3,210  gallons  per  day,  cinder  3,230  gallons  per  day. 


No. 


Daily  except    Sundays.    Samples   were    shaken    before 
analysis. 


380 


ROYAL  COMMISSION   ON   SEWAGE   DISPOSAL: 


Appendix  9C.  (17)  Give  (a)  the   average  of  the  analyses  of  the  final 
effluent  from  the  beds. 


The  following  numbers  are  the  average  of  daily  analyses 
of  the  filtrates  from  the  coke  and  cinder  beds  for  the 
various  periods  given : — 


Incubator  Test. 

Four  Hours 

Oxygen 
Abiorption. 

8  minutes  Oxygen  Absorption. 

FutreicibUity. 

Ammoniaoal 
Nitrogen. 

Albomnioid 
Nitrogen. 

Date. 

Before 
Incubation. 

After 
Incubation. 

Coke. 

Cinder. 

Coke. 

Cinder. 

Coke. 

Cinder. 

Coke. 

Cinder. 

Coke. 

iCinder. 

1  Coke. 

Cinder. 

Dec.  19. 1895,  to  Jan.  6, 1896 
(1  milDg  per  day.) 

-94 

119 

— 

— 

— 

— 

— 

— 

2-16 

1-94 

-142 

•186 

Jan.  6— Jan.  2lBt,  1896 
(2  fllliogs  per  day.) 

1-80 

1-28 

— 

— 

— 

— 

— 

t 
4^/810 

2-01 

2*09 

•117 

•105 

Jan.,  1896,  to  Dec.,  1898 
(3  fillingB  per  day.) 

1-73 

1-89 

•97 

•74 

•88 

•61 

81^/296 

1-98 

1-63 

•148 

•128 

Jan.,  1889,  to  May  81, 1900  - 
(4  fillings  per  day.) 

3-41 

2-61 

2-04 

1-61 

2-44 

1-53 

66A06 

28A12 

1-70 

1-50 

•140 

•120 

May  81— Dec.  26,  1900* 
(8  fillingB  per  day.    Alter- 
nate periods  of  3  wveks' 
work  and  1  week's  rest.) 

2-91 

2-27 

1-68 

116 

• 

7 

183 

1*04 

54A20 

19^/186 

1-71 

1-84 

•UO 

•140 

t  The  figures  for  8  minutes'  Oxygen  Absorption  refer  to  the  average  of  dally  analyses  from  April  21st,  1396,  to  December,  1888.    The 
putrescibility  numbers,  to  samples  analysed  from  January  to  December,  1896,  only. 

The  figures  for  4  hours'  oxygen  absorption,  ammonlacal  and  albuminoid  nitrogen,  refer  to  the  average  of  daily  analyses  from 
May  Slst  to  July  11th,  1900. 


(6)  The  best  analvsis  of  the  final  effluent  and  date 
when  sample  was  taken,  and 

{c)  The  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken. 

(d)  The  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  settled  sewage  as  it  went 
on  to  the  coarse  bed. 

(e)  The  average  of  the  estimations  made  of  the  solids 

in  suspension  in   the  final  effluent.      Were 
these  putrescible  1 

(18)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


About  5*5  parts  per  100,000. 


Practically  nil. 


The  following  numbers  are  the  average  of  daily  samples 
of  sewage  for  the  periods  given.  The  numbers  for 
periods  Sept.  to  Dec.  1897,  and  June  to  Dec.  1900  refer 
to  crude  sewage,  the  numbers  for  the  other  periods 
to  settled  sewage. 


Period. 

Four  Hours. 
Oxygen  Absorbed. 

Three  Minutes 
Oxygen  Absorbed. 

Ammonlacal 
Nitrogen. 

Albuminoid 
Nitrogen. 

Cailotine. 

Year  1896  (Settled  Sewage)      - 

8^86 

2-60 

•  •447 

Jan.— Sept.  1897  (Settled  Sewage)  • 

618 

2-78 

8-48 

0-89 

16-0 

Sept.— Dec.  1897  (Crude  Sewage)    - 

10-86 

4*94 

2^49 

0*66 

16-4 

Year  1898  (Settled  Sewage)     - 

7-86 

8-76 

2-27 

0^87 

16-2 

Year  1899  (Settled  Sewage)     - 

6-75 

3^£2 

2*80 

OSS 

16-0 

Jan.— June  27, 1900  (Settled  Sewage)     - 

7^88 

3-98 

1^91 

0-385 

18-S 

June  27— Bee.  1900  (Crude  Sewage) 

11^11 

6*49 

2-23 

0-69 

17-0 

(19)  Between  what  dates  was  the  experiment  conducted  ? 

If    there    were  any   periods    of    rest,    state    their 
duration. 


(20)  Give  particulars  of    any  observations  which  may 

have    been  made    of    the    temperatures    of    the 
contact  beds  at  different  depths. 

(21)  Was    any    nuisance  caused    by   the    experimental 

works  ? 

(22)  Is  the  experiment  still  proceeding  ? 

If  80,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 


From  December"1895  until  the  present  time,  exclusive  of 
Sundays,    the  total  amount    of    rest    in    five    year 
amounted  to  the  following  : 

Coke,  33  weeks.    CHnder,  29  weeks. 


No. 


Yes. 
Yes. 
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23)  Give  particulars  of  any  other  obeervations  of  import- 
ance which  were  recorded. 


(84)  What  inferences  have  been  drawn  from  the  experi- 
ment? 


(25)  If  it  ifl  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district^  please  state 


(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost,  of  sewers  ; 

(6)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repayment  of  any  loan. 


JfaitUenance  of  Beds.  -  During  the  first  few  years  the  sur-  Appendix  90. 

face  of  these  beds  required  attention  only  very  occasion-         

ally,  and  on  the  average  not  more  than  eight  operations 
per  annum  were  need^»  in  many  of  these  cases  a  slight 
raking  being  all  that  was  required.  Frequently,  how- 
ever, the  beds  have  been  loosenea  with  a  fork  to  a  depth 
of  one  foot. 

Throughout  the  five  years  no  material  has  been  renewed ; 
it  has  been  found,  however,  that  in  process  of  time  the 
surface  of  the  beds  has  risen  considerably  above  its 
original  level,  and  this  accumulated  material  has  been 
on  two  occasions  taken  off  and  piled  up  in  heaps  on  the 
bed.  After  the  first  of  these  occasions,  when  the  piled 
material  was  sufficiently  recovered,  it  was  put  bade  in 
the  place  of  clogged  portions  of  the  surface  which  had 
been  in  their  turn  removed  and  piled.  Recently,  by 
way  of  experiment,  the  top  foot  or  so  of  the  material  of 
the  beds  nas  been  taken  out,  washed,  re-screened  and 
put  back  ;  a  considerable  increase  in  capacity  resulted, 
though  the  level  of  the  surface  was  several  inches  lower 
than  previously.  The  washed-out  portions  rapidly  dry 
to  a  perfect! v  inoffensive  earthy  residue  ;  in  the  case  of 
the  cinder  oed  a  considerable  amount  of  broken-down 
clinker  was  present  in  the  washed-out  material.  Two 
kinds  of  washed-out  material  were  distinguished,  a 
heavy  and  light,  the  former  beine  easily  spadeable,  the 
latter  forming  a  thin  slurry  which  couid  be  readily 
drained  to  a  jelly-like  mud  when  run  on  to  the  surface 
of  an  adjacent  bed.  The  cost  of  this  operation,  on  the 
small  scale,  averaged  about  Is.  6d.  per  square  yard. 
During  the  last  ywt'B  working  the  surface  of  the  beds,, 
especially  in  wet  weather,  tended  to  become  water- 
logged *  in  such  cases,  instead  of  filling  the  bed  with 
ta]^-emuent  and  allowing  the  ordinary  time  of  contact^, 
the  liquid  was  allowed  to  percolate  slowly  through,  the 
exit  valve  being  kept  open.  The  quantity  thus  dealt 
with  was  equal  to  one  nlling,  and  the  purification  was- 
not  seriously  inferior. 

Maintenance  of  J?Mb.— Experience  has  shown  that  it  is 
not  advisable  to  loosen  the  bed  below  the  top  few 
inches,  lest  the  fine  suspended  matter,  accumulated  on 
the  surface,  penetrates  into  the  body  of  the  bed. 

In  order  to  keep  the  beds  open  it  appears  well  to  take 
only  the  top  few  inches,  and  from  time  to  time  to  turn 
the  surface  over  to  this  depth. 

From  time  to  time  it  will  probably  be  necessary 
to  remove  the  top  surface  to  a  depth  of  a  few  inches^ 
and  pile  thn  material  in  heaps  on  the  bed  to  recover,  its 
place    being    taken    by    material    already    similarly     • 
treated. 

It  does  not  appear  economical  to  wash  this  upper 
layer,  but  it  should  not  be  diflBcult  to  devise  amethod  by 
which  the  looser  material  beneath  should  be  washed  at 
a  reasonable  cost,  from  time  to  time. 
Purity  of  Efflni^nt.—lii  judffing  of  the  results  given,  it 
should  be  borne  in  mind  that  in  many  cases  where  a 
sample  has  been  i-eturned  as  putrefactive,  it  is  vwy 
mucn  less  so  than  the  original  tank-elfluent,  and  in  all 
probability  a  brief  exposure  to  air  would  be  all  that  is 
necessary  to  render  it  non-putrefactive. 


Cost  of  50  acres  of  filters 
Cost  of  26  acres  storm  beds 
Sundries  ... 


Say  8s.  per  head. 
Amount  already  spent 


£160,737 
40,60^ 

8,758 

£200,000 


8s.  per  head  of  population. 


(6)  Is.  per  head,4nade  up  as  follows : — 

Baking,  &c.  of  surface  of  50  acres  -                -  £500 
Washing  of  top  foot  every  5  years  at  Is.  6d. 

P«rsq.  yd. 3,500 

Attendance  on  sluices,  &c.   .-        .        -        .  1,000 

Present  cost  of  treatment     ....  20,000 


Annual  cost        -  £25,000 

NoU  I.   -It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus : —  ^ 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitro^n  ; 
Total  or^nic  nitrogen, 
^oto  2 —The  expression  "Subsidence  tanks"  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
'* Septic"  action  is  produced. 

Gilbert  J.  Fowler, 
Signature  of  Officer  under  whose  direction  the 
experiuient  was  conducted. 
1213.  3  J 
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Appendix  9G.  Form  (J. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  SUBSIDENCE  TANKS 
AND  CONTACT  BEDS  AFTER   CHEMICAL  PRECIPITATION. 

Peat  filter. 


Name  of  authority 

Population  of  district 

Water  supply  per  head  of  the  population       -       -       - 

Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived,  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Ofllcer  under  whom  the  experiment  has  been  conducted. 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Manchester. 
430,764. 

gallons  per  day. 
17,290,000  gallons  per  day. 
Yes. 


.  '  (1)  What  was  the  nature  of  the  chemical  or  chemicals 
used  1 

,•'-(2)  What  was  the  normal  proportion  of  chemical  or 
chemicals  (in  grains  per  gallon)  used  1 

(3)  State    whether   the    chemicals    were    increased    or 

decreased  according  to  the  nature  and  volume  of 
the  sewage  treated,  and  give  particulars  of  any 
such  variations. 

(4)  What  is  the  capacity  in  gallons  of  the  subsidence 

Unks? 

(5)  State  what  quantity  of  sludge  was  produced  weekly 

in  the  subsidence  tanks,  and  at  what  intervals  the 
sludge  was  removed. 

(6)  State    whether   the   flow    of   sewage    through  the 

subsidence  tanks  was  continuous  or  intermittent. 

(7)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  oed  when  filled 
with  the  filtering  material  ? 

(b)  what  was  the  depth  of  the  bed  1 

(c)  what  was  the  nature  and  size  of  the  filtering 

material  1 

(8)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 

(9)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

.'(lO)  (a)  What  was  the  water-holding  capacity  at  com- 
^  mencement  of   experiment  of  the  fine  beds 

when  filled  with  the  filtering  material  ? 

,  (h)  What  was  the  depth  of  these  beds  ? 

(c)  What  was  the  nature  and  size  of  the  filtering 
material  ? 

^(11)  (a)  Give  particulars  of  measurements  made  from 
time  to  time  during  the  experiment  of  the 
water-holding  capacity  of  the  fine  beds, 
stating  in  each  case  whether  measurement 
was  nuuie  after  resting  or  not. 

^(6)  What  was  the  water-holding  capacity  of  fine 
beds  at  end  of  experiment  1  It  the  measure- 
ment was  made  alter  resting,  please  give  the 
duration  of  the  resting. 

(12)  State  method  of  working  of  contact  beds,  i.e., 
number  of  fillings  per  day  of  twenty-four  hours, 
and  periods  of  (a)  filling,  (6)  standing  full, 
(c)  emptying,  and  {e)  resting. 


Mostly  enter  the  sewers.  Storm -overflows  are  provided 
at  various  points,  which  are  supposed  to  come  into 
action  at  a  dilation  of  5  to  1  ;  in  certain  cases,  however, 
they  fail  to  answer  their  purpose. 

Gilbert  J.  Fowler,  M.Sc.  (Vict)  F.I.C. 

H.  D.  Bell,  junior  assistant  under  G.  J.  Fowler. 


Lime  and  copperas. 

CaO.  5-32.    Fe  So47H,0  5-29 


11  tanks.    Total  capacity  12,375,000  gallons. 


3,000  tons  per  week. 
About  once  a  week. 


Continuous. 

Could  not  be  determined. 

3  feet  6  inches. 

Peat,  cut  in  blocks  about  a  foot  square,  from  Carriag^n. 
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(13)  State  by  what   method  the    settled    sewage    was 

distributed  on  the  beds. 

(14)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(15)  Was  the  quantity  of  sewage  dealt  with  increased,  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(16)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by 
standing  before  being  analysed. 

(17)  Give  (a)  the  avenuj^e  of  the  analyses  of  the  final 

effluent  from  the  beds  ; 

(6)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ;  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 

when  sample  was  taken  ; 

(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  settled  sewage  as  it  went 
on  to  the  coarse  bed  ; 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  final  effluent.      Were 
these  putreecible  ? 

(18)  Grive  a  typical  analysis  of  the  crude  sewage  to  which 

the  experiment  relates. 

(19)  Between  what  dates  was  the  experiment  conducted  ? 
If   there    were   any    periods  of  i*est,    state    their 

duration. 

(20)  Grive  particulars  of  any   observations  which  may 

have  been  made  of  the  temperatures  of  the 
contact  beds  at  different  depths. 

(21)  "Was  any    nuisance    caused    by    the    experimental 

works  ? 

(22)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(23)  Q-ive   particulars    of    any    other    observations    of 

importance  which  were  recorded. 


By  means  of  wooden  shoots. 


Appendix  iH\ 


Four  hours'  oxygen  absoi^ption.    0-70  parts  per  100,000. 


About  five  to  six  parts  per  100,000. 


Nil. 


A  few  days  during  March,  1897. 


No. 
No. 


On  admitting  the  tank  effluent,  the  surface  of  the  pea{ 
was  covered  in  a  very  few  minutes,  shewing  that  but 
little  water  could  penetrate  into  the  interior  of  the 
filter.  In  process  of  time  the  water  gradually  dis- 
appeared, the  peat  swelling  like  a  sponge^  causing  the 
wooden  carriers  to  bend.  Although  the  valve  at  the 
exit  was  left  open,  no  more  than  a  slight  trickle  could 
at  any  time  be  obtained  from  it,  showing  that  the 
water  was  held  up  in  the  pores  of  the  filter.  On 
testing  with  an  iron  rod,  the  peat  was  found  to  be 
quite  soft  throughout.  After  repeated  trials  the  rate 
of  filtration  was  not  found  to  increase,  and  the . 
experiment  was  then  abandoned. 

That  peat  is  a  most  unsuitable  material  for  purifying., 
effluent. 


(24)  What    inferences    have    been     drawn    from    the 

experiment  ? 

(25)  If  it  is  considered  that  it  would  be  practicable  to 

adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  dispoeal — 
excluding  the  cost  of  land  and  cost  of  sewers  ? 

(6)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repayment  of  any  loan  ? 

yote  1.— It  is   requested  that   all  analyses   may  be  stated  in   parts  per    100,000,  and    that  the  various 
compounds  of  nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen  ; 
Nitrous  nitrogen  ; 
Nitric  nitro^n ; 
Total  organic  nitrogen. 

Note  2. — The  expression    "Subsidence  tanks**  is  intended  to  denote  tanks  which  are  used  so  that  little  or 
o  "Septic"  action  is  produced. 

Gilbert  J.  Fowlbb, 
Signature  of  Officer  under  whose  direction 
the  exi)erim'^nt  was  conducted. 
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Appendix  90  Form  C. 

EXPERIMENT    ON    THE    TREATMENT    OF    SEWAGE    IN*   SUBSIDENCE    TANKS    AND   CONTACT 

BEDS    AFTER   CHEMICAL   PRECIPITATION. 

Coal  Filter. 


Name  of  authority 


Population  of  district 


Water  supply  per  head  of  the  population-        .        _        - 
Estimated  or  measui^ed  dry  weather  flow  of  sewage- 
Is  any  trade  refuse  taken  into  the  sewei's  ? 

If  .80,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 


Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 


Officer  under  whom  the  experiment  has  been  conducted. 


Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Manchester. 

430,000  at  commencement ;  increased  to  550,000. 

gallons  per  day. 
17,230,000  gallons  to  27,000,000  gallons  per  day. 
Yes. 


Mostly  enter  the  sewers.  Storm  overflows  are  provided 
at  certain  Doints,  which  are  supposed  to  come  into 
action  at  a  oilution  of  5  to  1,  in  certain  cases,  however, 
they  fail  to  answer  their  purpose. 

Gilbert  J.  Fowler,  M.Sc.,  F.I.C.  (Superintendent). 
W.  Clifford,  A.R.C.  Sc.I. 
Edward  Anlern,  B.Sc.  (Vict). 

H.  D.  Bell        ) 

A.  C.  Oddie       ^  Junior  Assistants. 

E.  Hadfield 

Under  the  direction  of  G.  J.  Fowler  (Supt.). 


(1)  What  was  the  nature  of  the  chemical  or  chemicals 

used? 

(2)  What  was  the  normal  proportion    of    chemical  or 

chemicals  (in  grains  per  gallon)  used  ? 


(3)  State    whether    the    chemicals    were    increased    or 

decreased  according  to  the  nature  and  volume  of 
the  sewage  treate<^  and  give  particulars  of  any 
such  variations. 

(4)  What  is  the  capacity  in  gallons  of  tJie  subsidence 

tanks  ? 

(5)  State  what  quantity  of  sludge  was  pi^duced  weekly 

in  the  subsidence  tanks,  and  at  what  intervals  the 
sludge  was  removed. 

(6)  State  whether  the  flow  of  sewage  through  the  sub- 

sidence tanks  was  continuovis  or  intermittent. 

.7)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  bed  when 
filled  with  the  filtering  material  ? 

(6)  What  was  the  depth  of  these  beds  ? 

« 

(c)  What  was  the  nature  and  size  of  the  filtering 
material  ? 


(8)  Give  particulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  of  bed,  stating  in  each  case  whether  the 
measurement  was  made  after  resting  or  not. 


Chiefly  lime  and  copperas. 


1897  CaO.  6*28   FeS047H,0  604 

1898  do.  4-85  do.  534 

1899  do.  2-68  do.  2*24 

Above  numbers  calculated  on  the  average  daily  flow. 


Eleven  tanks.    Total  capacity  12,375,000  gallons. 


3,000  to  4,000  tons  per  week.     About  once  a  week. 


Continuous. 
Not  determined. 

3  feet. 

Coal.  6  inches  of  large  lumps  at  the  bottom,  2  feet  6 
inches  all  sizes  up  to-i-inch.  On  August  11th,  the 
material  was*  taken  out  and  the  dust  removed  by 
washing. 


(9)  What  was  the  water-holding  capacity  of  the  coarse 
beds  at  end  of  experiment  ? 

Tf  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 


Date. 

Capacity 

in                           Remarks. 
Gallons.     | 

28th  April  1897- 
6th  Oct.  1897  ■ 

26th  Jan.  1898  - 
20th  June    „ 
16th  Oct.  1899  ■ 

828 
1,260 

1,026 

828 
756 

The  dust  was  washed  out  of 

material  on  August  Uth. 
After  2i  Yimrs  rest. 
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iloy(a)  WhAt  was  the  water-holding  canaoitv  at  com* 
mencement  of  experiment  of  the  fine  beds  when 
filled  with  the  filtering  material  ? 

(b)  What  was  the  depth  of  these  beds  ? 

(c)  What  was  the  nature  and  size  of  the  filtering 
.  >>»8.  material  ? 

<(ll)Xa)  Gire  particulars  of  measurements  made  from  time 
to  time  during  the  experiment  of  the  water- 
holding  capacity  of  the  fine  beds,  stating  in  each 
case  whether  measurement  was  made  aiter  rest- 
ing or  not. 

(h)  What  was  the  water-holding  capacity  of  fine  beds 
at  end  of  experiment  ?  If  the  measurement  was 
mi»d<«  after  resting,  please  give  the  duration  of 
the  resting. 

(12)*State  method  of  working  of  contact  beds,  i,e.y 
number  of  fillings  per  day  of  twenty-four  hours, 
and  periods  of  (a)  filling,  (6)  standing  full,  (c) 
emptying,  and  (e)  resting. 


(13)  State  by  what  method  the  settled  sewage  was  dis- 
tributed on  the  beds. 


{U)^What  was  (he  average  quantity  of  sewage  in  gallons 
dealt  with  daily  ? 


(15)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results 
were  affected  by  such  increase. 

(16)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  standing 
before  being  analysed. 

(17)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  Beds ; 


Appendix 


For  the  most  part  (except  from  July  28th  to  Nov.  24th, 
1897,  when  it  was  worked  as  a  continuous  filter),  up 
to  the  beginning  of  1899,  the  bed  was  filled  S  times 
per  day^  at  8  a.m.,  12  noon,and  4  p.m. 

From  1899  to  the  end  of  the  experiment,  the  bed  received, 
in  general,  ^  fillings  per  day.  During  this  latter 
period,  2  short*  flushes  were  frequently  given  instead 
of  one  ordinary  filling. 

By  means  of  wooden  shoots.  From  February  24th- 
July  31st,  1897  =  1,900  gallons  per  day. 


From  November  14th,  1897,  to  January    27th,  1900 
2,340  gallons  per  day. 


No. 


Daily,  except  Sundays.    Samples  shaken  before  analysis. 


The  following  numbers  are  the  average  of  daily  analyses 
for  the  two  working  periods  : — 

i.     February  24th  to  July  3l8t,  1897. 

ii.  November  14th,  1897  to  January  27th,  1900. 


Date. 


Febraary  24th  to  July  Slat,  1897 
November  14, 1807,to  Januai7,1900 


Four  boon' 

Oxygen 
Absorption 

Incubator  test,  S  mina. 
Oxygen  Absorption. 

Futres- 
cibillty. 

Ammo- 

niacal 

Nitrogen. 

Albu- 
minoid 
Nitrogen. 

Nitrous 
Nitrogen. 

Nitric 
Nitrogen. 

Before 

After. 

119 
1-90 

•43 

1-00 

■36 
1-03 

lliAOfi 
110/676 

1*68 
1-86 

•124 
•119 

Chlorine. 


(6)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ;  and 

(ff)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ; 

(i)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  settled  sewage  as  it  went 
on  to  tne  coarse  bed ; 

(«)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were  these 
putrescible  ] 

(18)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


About  5  to  6  parts  per  100,000. 


Slight  amount. 


The  following  numbers  are  the  average  of  daily  samples 
of  Settled  Setoage  for  the  years  1897,  1898,  and  1899  :— 


Year. 

Four  hours' 

Oxygen 
Absorption. 

3  mins.  Oxygen 
Absorption. 

Ammoniacal 
Nitrogen. 

Albuminoid 
Nitrogen. 

Chlorine. 

•1897 
1898 
1899 

6-18 
7-36 
6-75 

2-78 
3-75 
3-62 

2-43 

2-27 
2-30 

•39 
•37 
•33 

15-0 
16*2 
16^0 

•  The  figures  for  1897  refer  to  the  average  from  January  to  September  only. 
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Appendix  9C.  ^19)  Between  what  datea  was  the  experiment  conducted?  I  From  February  24th  to  July  Slat,  1897,  and  November 

24th,  1897,  to  January  25th,  1900.      Between  these 

periods  the  bed  was  worked  as  a  continuous  filter. 


If   there   were   any  periods    of   rest,    state   their 
duration. 

(20)  Give  particulars  of  any  observations  which  may 
have  been  made  of  the  temperatures  of  the 
contact  beds  at  different  depths. 


(21)  Was  anv  nuisance   caused   by  the    experimental 

works? 

(22)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(23)  Give  particulars  of  any  other  observations  of  im- 

portance which  were  recorded. 


(24)  What  inferences  have  been  drawn  from  the   ex- 
periment ? 


On  certain  occasions,  when  the  bed  showed  signs  of 
clogging,  the  filtrate  appeared  quite  warm  to  the 
hand,  as  was  also  the  interior  of  the  bed,  showing^ 
that  rapid  changes,  possibly  to  some  extent  putref  action, 
were  going  on. 

No,  although  the  filtrate  sometimes  smelt  slightly  of 
sulphuretted  hydrogen. 

No. 


Towards  the  end  of  the  experiment  some  difficulty  waff 
experienced  in  keeping  the  bed  open,  but  the  clogging 
dia  not  extend  below  the  upper  toot. 

The  {^ood  qualities  of  the  filtrate  obtained  are  attributed 
chiefly  to  the  fine  grade  of  the  material,  rather  than  to- 
any  specific  action  of  the  coal,  though  such  an  action,, 
comparable  for  instance  to  the  purifying  effect  of 
animal  charcoal,  is  not  regarded  as  impossible. 

(25)  If  it  is  considered  that  it  would  e  practicable  to 
adopt  this  system  for  the  disposa  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  dispossi — 
excluding  the  cost  of  land  and  cost  of  sewers. 

(6)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repayment  of  any  loan. 

yote  1. — It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Am'moniacal  nitrogen  ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen  ; 
Nitric  nitro|^en ; 
Total  organic  nitrogen. 

yote  2. — The  expression  "  Subsidence  tanks ''  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
**  Septic  "  action  is  produced. 

^  Gilbert  J.  Fowler, 

Signature  of  Officer  under  whose  direction 
the  experiment  was  conducted. 
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ITonn  B. 


Appeiulix  »C' 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  SUBSIDENCE  TANKS  AND 

CONTACT  BEDS  AFTER  CHEMICAL  PRECIPITATION. 

Burnt  Clay. 


Name  of  authority 

Population  of  diatrict 

Water  supply  per  head  of  the  population 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  £he  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentM^e  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Manchester. 

500,000  at  commencement  to  550>000. 

gallons  per  day. 
19,500,000  (about)  to  27,000,000  gallons  per  day. 
Yes. 


Mostly  enter  the  sewers. 


Gilbert  J.  Fowler,  M.Sc.,  F.I.C.  (Supt.) 

W.  Clifford,  A.R.C.  Sc.  I. 
Edwatd  Ardem,  B.Sc.  (Vict.) 

H.  D.  Bell,    \ 

A.  C.  Oddie,  r  Junior  Assistants.      ' 

E.  Hadfield,  J 
Under  the  direction  of  G.  J.  Fowler  (Supt.) 


<1)  What  was  the  nature  of  the  chemical  or  chemicals 
uaed? 

(2)  What  was  the  normal   proportion    of   chemical    or 
chemicals  (in  grains  per  (ipftllon)  used  ? 


<3)  State  whi'ther  the  chemicals  were  increased  or  de- 
creased according  to  the  nature  and  and  volume  of 
the  sewage  treated,  and  give  particulars  of  any 
such  variations. 

{4)  What  is  the  capacity  in  gallons  of  the  subsidence 
tanks? 

(5)  State  what  quantity  of  sludge  was  produced  weekly 
in  the  subsidence  tanks,  and  at  wnat  intervals  the 
sludge  was  removed. 

<6)  State  whether  the  flow  of  sewage  through  the  subsi- 
dence tanks  was  continuous  or  intermittent. 

{7)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  tne  coarse  beds 
when  filled  with  the  filtering  material  ? 

(6)  What  was  the  depth  of  the  bed  ? 

(c)  What  was  the  nature  and  size  of  the  filtering 
material  ? 

(8)  Give  particulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  nuide  after  resting 
or  not. 


<9)  What  was  the  water-holding  capacity  of  the  coarse 
beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 


Lime  and  copperas. 


1897 

CaO  5-32 

FeS047H,0 

5-29 

1898 

Ga0  4'86 

do. 

5*34 

1899 

CaO  2-68 

do. 

2*24 

(above  numbers  calculated  on  the  average  flow  including 

storm  water). 


11  tanks.    Total  capacity,.  12,375,000  gallons. 


3,000  to  4,000  tons  per  week.    About  once  a  week. 


Continuous. 


3  feet. 

Burnt  clay.    6  inches  of  coarse  lumps  at  the  bottom. 
2  ft.  6  in.,  from  ^  in.  to  1  in. 


Date. 

Capacity 
in  Galls. 

Bemarks. 

Oct.  6th,  1897    ... 

1,944 

Jan.  6th,  1898   ... 

1,690 

15  hours  rest.              ' 

„    7th,    „ 

1,680 

n            n 

June  20th,  „ 

1,674 

H 

Oct.  nth,  1899  ... 

1,260 

i| 

,     16th,     „     ... 

1,656 

Bed  rested  and  forked  over 
in  meantime,  2j  hours  rest. 
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Appendix  9C  (10)  (a)  What  was  the  water-holding  capacity  at  com- 

menoement  of  experiment  of  the  fine  beds 

when  filled  with  the  filtering  material  ? 

(b)  What  was  the  depth  of  these  beds  ?    ^ 

(c)  What  was  the  natura  knd  size  of  the  filtering 

material  ?  ' 

(11)  (a)  Give   particulars   of  measurements  made  from 

time  to  time  during  the  experiment  of  the 
water-holding  capacity  of  the  fine  beds, 
stating  in  ^Ich  case  whether  measurement 
was  made  after  resting  or  not. 

(b)  What  was  the  water-holdinff  capacity  of  fine 
beds  at  end  of  experiment  ?  If  the  measure- 
ment was  made  idter  resting,  please  give  the 
duration  of  the  resting. 

(12)  State  method  of  working  of  contact  beds,  t,e,,  num- 

ber of  fillings  per  day  of  twenty-four  hours,  and 
periods  of  (a)  filling,  (b)  standing  full,  (c)  emptying, 
and  (e)  resting. 


(13)  State  by  what   method   the   settled    sewage   was 

distributed  on  the  beds. 

(14)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(16)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(16)  State  at  what  intervals  analyses  of  the  effluent  were 

made,  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  standing 
before  being  analysed. 

(17)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds  ; 


Date. 

No.  of  Fillings 
per  day. 

Time  of  Filling. 

Nov.  17,  1897,  to 
Dec  8th,  1898... 

Dec.  16th,  1898,  to 
Mar.  14th,  1900 

3 

4 

8  a.m.,  12  noon,  & 

4  p.m. 
8  a.m.,  12  noon,   4 

&  9  p.m. 

During  the  latter  period,  one  filling  was  omitted  for  a 
few  weeks. 

In  general,  the  cycle  of  operation  was :  (a)  4  honr, 
(b)  2  hours,  (c)  i  hour,  (e)  remamder  of  day,  according  to 
the  number  of  fillings. 

By  means  of  wooden  shoots,  laid  on  the  surface  of  the 
bed. 

5,000  gallons  per  day,  nearly. 


No. 


Daily  except  Sundays.     Samples  shaken  before  analysis. 


The  following  numbers  are  the  average  of  daily  analyses 
during  the  whole  period  of  working,  from  November 
17th,  1897,  to  March  14th,  1900  :~ 


Four  Hours' 
Oxygen 

Incubator  Test,  3  mins'. 
Oxygen  Absorption. 

Putrescibility. 

Ammoniacal 
Nitrogen. 

Albuminoid 

Absorption. 

Before. 

After. 

Nitrogen. 

2*93 

1-53 

1-64 

385i/645 

1-62 

0*14 

(6)  the  best  analysis  of  tbe  final  efilluent  and  date 
when  sample  was  taken  ;  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 

when  sample  was  taken  ; 

(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  settled  sewage  as  it  went 
on  to  the  coarse  bed^; 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  final  effluent.   Were  these 
putrescible  ? 

(18)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


About  5*6  parts  per  100,000. 


Varying  appreciable  amounts  not  determined. 


The  following  numbers  are  the  average  of  daily  analyses 
of  Settled  Sewage  for  the  years  1898  and  1899  :— 


Date. 

Four  Hours* 

Oxygen 
Absorption. 

3  mins.  Oxygen 
Absorption. 

Ammoniacal 
Nitrogen. 

Albuminoid 
Nitrogen. 

Clilorine. 

Year  1898 
1 899 

7-36 
(J-76 

3*75 
3-62 

2-27 
2-30 

0-37 
0*33 

16-2 
16-0      ., 
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(19)  Between  what  dates  was  the  experiment  conducted  ? 
If  there  were  any  periods  of  rest,  state  their  duration. 

(20)  Give  particulars  of  any  observations  which  may  have 

been  made  of  the  temperatures  of  the  contact  beds 
at  different  depths. 

(21)  Was  any  nuisance  caused  by  the  experimental  works? 

(22)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(23)  Give  particulars  of  any  other  observations  of  import- 

ance which  were  recorded. 


(24)  What  inferences  have  been  drawn  from  the  experi- 
ment? 


November  17th,  1897,  to  March  14th,  1900. 

Every  Sunday,  and  from  July  23rd— August  11th,  1898. 
Total  rest— 140  days. 


Appendix  9C. 


No. 
No. 


The  bed  required  comparatively  little  raking  or  attention, 

remaining  open  for  some  considerable  period  of  time. 

A  large  proportion  of  the  filtrates  were  putrefactive. 
The  material  on  being  piled  in  heaps  and  exposed  to 

the  weather,  recovers  itself  to  a  large  extent,  and  it 

could  be  very  readily  washed. 

Burnt  clay,  such  as  is  produced  at  Davyhulme,  appc^ars 
to  be  too  slaty  in  fracture  to  form  a  good  filtering 
medium,  but  it  could  probably  be  used  satisfactorily 
for  constructing  storm-oeds. 


(25)  If  it  is  con.sidered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  ner 

head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers. 

(b)  what  would  be  the  estimated  annual  cost  per 

hesA  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repayment  of  any  loan. 

yote  1. — It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 

yote  2. — The  expression  "subsidence  tanks''  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
''  Septic  "  action  Ls  produced. 

Gilbert  J.  Fowler, 
Signature  of  Officer  under  whose  direction  the 
experiment  was  conducted. 


'«13. 
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Appendix  90.  Form  0. 


EXPERIMENT  ON  THE  TREATMENT  OP  SEWAGE  IN  SUBSIDENCE  TANKS  AND 

(X)NTACT  BEDS  AFTER  CHEMICAL  PRECIPITATION. 

Red  Sand  Filter. 


Name  of  authority 


Population  of  district 

Water  supply  per  head  of  the  population-        .        -        _ 
Estimated  or  measured  dry  weather  flow  of  sewage- 
Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  paitially, 
excluded  from  the  ordinary  sewers  ? 

Of&cer  under  whom  the  experiment  has  been  conducted  - 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Manchester. 


430,764. 


j 


17,230,000  gallons  per  day. 

Yes. 

New  manufacturing  district  coupled  up,  just  prior    to 
this  experiment. 


Mostly  enter  the  sewers. 

Gilbert  J.  Fowler,  M.Sc.  (Vict),  F.I.C. 

H.  D.  Bell,  junior  assistant  under  G.  J.  Fowler. 


(1)  What  was  the  nature  of  the  chemical  or  chemicals 

used? 

(2)  What  was  the  normal  proportion  of    chemical    or 

chemicals  (in  grains  per  gallon)  used  ? 

(3)  State  whether  the  chemicals  were  increased  or  de- 

creased according  to  the  nature  and  volume  of  the 
sewage  treated,  and  give  particulars  of  any  such 
variations. 

(4)  Vfh&t  is  the  capacity  in  gallons  of  the   subsidence 

tanks? 

(5)  State  what  quantity  of  sludge  was  produced  weekly 

in  the  subsidence  tanks,  and  at  what  intervals 
the  sludge  was  removed. 

(6)  State  whether  the  flow  of  sewage  through  the  sub- 

sidence tanks  was  continuous  or  intermittent. 

(7)  (a)  What     was     the      water-holding     capacity     at 

commencement  of  experiment  of  the  bed  when 
filled  with  the  filtering  material  ? 

(6)  What  was  the  depth  of  these  beds  ?      -        -        - 

(c)  What  was  the  nature  and  size  of  the  filtering 
material  ? 

t 

(8)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  wa«j  made  after  resting 
or  not. 

(9)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

(10)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ? 

'{b)  What  was  the  depth  of  these  beds  t 

(c)  What  was  the  nature  and  size  of  the  filtering 
material  ? 

(11)  (a)  Give  particulars  of  measurements  made  from 

time  to  time  during  the  experiment  of  the 
water-holding  capacity  of  the  fine  beds,  stating 
in  each  case  whether  niea^sureuient  was  made 
after  resting  or  not. 

(h)  Wliat  was  the  water-holding  capacity  of  fine 
l)eds  at  end  of  experiment  ?  If  the  measure- 
ment was  made  after  resting,  please  give  the 
duration  of  tl^-  resting. 


Lime  and  copperas. 


Cal.  5-32.    FeS047H,0  529. 


Eleven  tanks. 

Total  capacity,  12,375,000  gallons. 

3,000  tons  a  week. 
About  once  a  week. 


Continuous. 


600  gallons. 


3  feet. 


6  inches  of  hard  red  sandstone  rock  at  the  bottoui,  2  feet 
6  inches  of  fine  red  sand. 
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<]2)  State  method  of  working  of  contact  bed,  i,e.,  the 
numl)er  of  fillings  per  day  of  twenty-four  hours, 
and  periods  of  (a)  filling,  (b)  stanoing  full,  (c) 
emptying,  and  (e)  resting. 


(13)  State  by  what  method  the  settled  sewage  was  dis- 

tributed on  the  beds. 

(14)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(15)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(16)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  cl^r  by  standing 
before  being  analysed. 

(17)  Give  (a)  the  average  of   the  analyses  of  the  final 

effluent  from  the  beds  ; 


(6)  the  best  analysis  of  the  final  effluent  and  date 
^vheo  sample  was  taken  ;  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ; 

{(jT)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  settled  sewage  as  it  went  on 
to  the  coarse  bed  ; 

(e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were  these 
putrescible  ? 

(18)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


No. 


No 


The  sand  rapidly  silted  up,  so  that  the  experiment  was 
abandonea  at  the  end  of  a  fortnight. 

That  the  sand  used  was  unsuitable  for  filtering  the  tank 
effluent. 


(19)  Between  what  dates  was  the  experiment  conducted  ? 

If  there  were  any  periods  of  rest,  state  their  dura- 
tion. 

(20)  Give  particulars  of  any  observations  which  may  have 

been  made  of  the  temperatures  of  the  contact  beds 
at  different  depths. 

(21)  Was    any  nuisance    caused     by   the    experimental 

works  ? 

(22)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(23)  Give    particulars     of    any    other    observations    of 

importance  which  were  recorded. 

(24)  What  inferences  have  been  drawn  from  the  experi- 

ment ? 

(25)  If  it  is  considered  that  it  would  be  practicable  to 

adopt  this  system  for  the  disposal  |of  the  whole 
of  tne  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers. 

(6)  what  would  be  the  estimated  annual  cost  per  head 
of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repayment  of  any  loan. 

Note  I. — It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen  ; 
Nitric  nitrof^en ; 
Total  organic  nitrogen. 

Note  2. — The  expression  "  Subsidence  tanks  "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no  "Septic" 
aHion  is  produced. 

GiLBRRT  J.  FOWLBR.^'' ^^IF" — 

Signatui'e  of  Officer  under  whose  direction 
the  experiment  was  conducted. 

«313.  3  K  2 


First  week 
Second  week 

(a)  ^  hour. 

(b)  2      „ 

i      » 
18 


2  fillings  per  day.         Appendix  «C. 
2  or  3  filhngs  per  day.        


>i 


By  means  of  wooden  shoots  laid  on  the  surface  of  the 
bed. 

1,500  gallons  per  day. 


No. 


Daily  except  Sundays.    Shaken. 


4  hours  oxygen  absorption 
Ammoniacal  nitrogen 
Albuminoid  nitrogen 
All  samples  non-putrescent. 


1-24 
•86 
•09 


About  55  pints  per  100,000 


Nil. 


Average  of  analyses  of  Settled  Sewage  durmg  time  of 
experiment : 

4  hours  Oxvgen  absorption     -  -      9^13 

Ammoniacal  Nitrogen     -  -      2*38 

Albuminoid  Nitrogen      -        -  -        '42 

May  20th  to  June  3rd,  1897. 

Bested  on  Sundays. 
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EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  SUBSIDENCE  TANKS  AND 

OONTACrr  BEDS  AFTER  CHEMICAL  PRECIPITATION. 

Rough  Cinder  Bed. 


Name  of  authority 

Population  of  district 

Water  supply  per  head  of  the  population         ... 
Estimated  or  measured  dry  weather  flow  of  sewage - 

Is  any  trade  refuse  taken  into  the  sewers  ?       .        -        - 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 


Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 


Officer  under  whom  the  experiment  has  been  conducted  - 


Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Manchester. 

650,000. 

Domestic  use,  17 ;  trade  purposes,  11.    28  gallons  per  day. 

27,000,000  gallons  per  day. 

Yes. 

Breweries,  dve  and  bleach  works,  galvanising  works, 
grease  refineries,  tanneries,  manufactories  of  tar 
products,  rubber  goods  works,  tripe-dressing  works, 
mineral  water  manufactories.    4  to  5  per  cent. 

Mostly  enter  the  sewers.  Storm-overflows  are  provided 
at  certain  points,  which  are  supposed  to  come  into 
action  at  a  dilution  of  5  to  1.  In  certain  cases, 
however,  they  fail  to  answer  their  purpose. 

• 

Gilbert  J.  Fowler,  M.Sc.,  F.I.C.,  Superintendent. 
W.  Clifford,  A.R.C.Sc.1. 
Edward  Aidem,  B.Sc.  (Vict.) 
H.  D.  Bell, 


A.  C.  Oddie, 
E.  Hadfield,J 


Junior  Assistants. 


Under  the  direction  of  G.  J.  Fowler,  Superintendent. 


(1)  What  was  the  nature  of  the  chemical  or  chemicals 

used? 

(2)  What  was  the  normal    proportion   of   chemical  or 

chemicals  (in  grains  per  gallon)  used  ? 


^3)  State  whether  the  chemicals  were  increased  or 
decreased  according  to  the  nature  and  volume  of 
the  sewage  treated,  and  give  particulars  of  any 
such  variations. 


(4)  What  is  the  capacity  in  gallons  of  the  subsidence 
tanks? 

(.'»)  State  what  quantity  of  sludge  was  produced  weekly 
in  the  subsidence  tanks,  and  at  what  intervals  the 
sludge  was  removed. 

(6)  State    whether   the    flow    of    sewage    through    the 

subsidence  tanks  was  continuous  or  intermittent. 

(7)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  coarse  beds 
when  filled  with  tne  filtering  material  ? 

(b)  What  was  the  depth  of  this  bed  ?  -        -        . 

(c)  What  was  the  nature  and  size  of  the  filtering 

material? 


^8)  Gi\'o  articulars  of  measurements  made  from  time 
to  time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beas,  stating  in  each  case  whether 
the  measurement  was  made  after  resting  or  not. 


(9)  What  was  the  water-holding  capacity  of  the  coarse 
beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 


Lime  and  copperas. 


CaO  2-68.  FeSQ47H20  224 

(Calculated    on    the    average    flow,   including    storm 
water.) 

Addition  of  chemicals  suspended  altogether  in  case  of 
heavy  storm  and  latterly  often  in  the  early  hours  of 
the  morning  when  the  sewage  is  dilute. 

The  addition  of  chemicals  is  regulated  at  other  times  by 
(1)  the  character  of  the  precipitate  produced  in  a 
test-glass,  and  (2)  the  reaction  with  phenol  phthalein. 

The  amount  of  lime  has  to  be  increased  considerably 
during  the  presence  of  acid  waste  or  iron  pickle,  as 
much  as  24  grmns  CaO  per  gallon  being  aculed  ;  the 
amounts  of  both  lime  and  copperas  have  to  be  increased 
in  presence  of  dye  waste,  as  much  as  29  grains  CaO. 
and  12  grains  copperas  being  added. 

Eleven  tanks.    Total  capacity,  12,375,000  gallons. 


3,000 — 4,000  tons  per  week.    About  once  a  week. 


Continuous. 


15  inches. 

Unscreened  clinker.  All  sizes  up  to  6  inches.  Under- 
drains  formed  by  grips  cut  into  the  surface  of  the  land, 
filled  with  broken  oncks. 

Exact  measurements  were  not  practicable,  but  the  time 
occupied  in  filling  has  remained  practically  constant 
(with  the  same  flow),  during  the  last  12  months. 
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lU)  (a)  What  was  the  water-holding  capacity  at  com- 
meDcement  of  experiment  of  the  fine  beds 
when  filled  with  tne  filtering  material  ? 

(b)  What  was  the  depth  of  these  beds  ? 

(c)  What  was  the  nature  and  size  of  the  filtering 

material  ? 

(11)  (a)  Give  particulars  of  measurements  made  from 
time  to  time  during  the  experiment  of  the 
water-holding  capacity  of  the  nnebeds,  stating 
in  each  case  whether  measurement  was  made 
after  resting  or  not. 

<12)  State  method  of  working  of  contact  beds,  i.e., 
nomber  of  fillings  per  cby  of  twenty-four  hours, 
and  periods  of  (a)  filling,  (6)  standing  full, 
(c)  emptying,  and  (e)  resting. 


<13)  State  by  what  method  the  settled  sewage  was  dis- 
tributed on  the  beds. 


<14)  What  was  the  average  quantity  of  sewage  in  gallons 
dealt  with  daily  ? 

<15)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  ? 


If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  sach  increase. 


<16)  State  at  what  intervals  analyses  of  the  effluent  were 
made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  standing 
before  being  analysed. 

^17)  Gire  (a)  the  average  of  the  analyses  of  the  final 
effluent  from  the  beds  ; 


Appendix  UC 


Method  of  working  coarse  cinder  bed. 


Date. 


June  27th   to  Sept. 
7th,  1899. 

Sept    7th.  1899   to 
Mar.  8th,  1900. 

March  8th  to  May 

M30th.  1900. 
ay  31st  up  to  pre- 
sent time. 


No.  of  fillings 
per  day. 


2  ordinary  fillings 

No.  of  fillings  in- 
creased in  time 
of  storm. 


Time  of  filling. 


8  a.m.  &  12  noon. 

8  a.m.,  12  noon  & 

4  p.m. 
8  a.ni.,   12  noon, 

4  p.m.,  &  9  p.m. 
8  a.m.  and  12  noon 


In  general  the  cycle  of  operations  has  been  as  follows  : — 
(a)  20  minutes,  (b)  2  hours,  (c)^hour,  and  (e)  remainder 
of  24  hours  accoiding  to  the  number  of  fillings. 

In  the  case  of  treatment  of  storm  w.iter,  the  time  of 
contact  is  reduced  to  1  hour. 

The  bed  always  rested  on  Sundays. 

By  means  of  one  large  penstock,  immediately  beneath 
which  a  few  sett  stones  were  placed  to  receive  the  full 
force  of  the  water,  which  then  found  its  way  over  and 
into  the  bed  without  further  direction. 

33,500  gallons  per  day  (including  storm  water). 

Yes  latterly,  the  increased  amount  dealt  with  varying 
with  the  dilution  of  the  sewage,  the  number  of  contaoU 
first  being  increased  and  finally  the  sewage  is  allowed 
to  stream  through  the  bed.  * 

The  maximum  quantity  of  sewage  thus  dealt  with  being 
eaual  to  24  fillings  per  day. 

In  the  majority  of  cases  the  filtrate  was  non-putrefactive, 
and  the  excessive  rate  of  working  does  not  cause  any 
subsequent  ill  effects. 

Daily  except  Sundays. 


Samples  shaken  before  analysis. 

The  following  numbers  are  the  averages  of  daily  analyses 
of  (1)  from  June  27th,  1899,  to  May  30th,  1900,  during 
which  period  the  bed  has  been  worked  up  from  2  to 
4  fillings  per  dav.  (2)  From  June  13th  to  December 
26th,  1900,  during  which  period  the  bed  has  received 
2  fillinsB  per  day  in  drv  weather,  the  number  of  fillings 
being  increased  in  time  of  storm. 


Date. 

FonrHoart. 

InoobAtor  1 
OxTgenA 

*ett— 8  min. 
beorption. 

After. 

Putres- 
cibility. 

• 

AmmoiitA3Al 
Nitrogen. 

Albuminoid 
Nitrogen. 

NitroOB 
Nitrogen. 

Nitric 
Nitrogen. 

Chlorine. 

Before. 

JaM27th  1819  to 

M^y  3Jth.  1900 
*  Jnna  13  h,  1901, 
to  Dec.  26 -.h.  1900 

2-70 
2-41 

1-68 
1-86 

1-eo 

187^/277 
10A19 

1-88 
1-U 

•108 
•121 

-028 
•048 

•284 

•26 

154 

14 

*  Figures  for  this  period  for  four  hooTB  oxygen  absorption,  nitrogen  determinatioDs  ani  chloiine  refer  to  the  analysis  of  daily  sample 
fron  May  31st  to  AuSust  8th  only.    The  figures  for  the  incutiator  test  sre  the  average  of  daily  analyses  during  the  whole  i)eriod. 

(6)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ;  and 

(c)  the  worst  analysis  of  tlie  final  effluent  and  date 

when  sample  was  taken  ; 

(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  settled  sewage  as  it  went 
on  to  the  coarse  bed  ; 

(«)  the  avei'age  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were 
themi  pntrescible  ? 


About  5*5  parts  per  100,000.  In  case  of  storm  this  amount 
is  increased.  In  certain  cases  it  was  estimated  at  17 
parts  per  100,000. 

Smill  amount  suspended  maibter.  Actual  amount  not 
determined. 
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Appendix  90.  (18)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


The  following  numbers  are  the  average  of  daily  sample;^ 
of  settled  sewage  for  the  year  1899  and  half-year 
ending  June  27th,  1900,  and  of  crude  sewage  for  the 
half-year  ending  December  26th,  1900. 


Date. 

Four  Hours 

Oxygen 
Absorption. 

Three  Minutes 

Oxygen 

Absorption. 

1 

Ammoniacal   i    Albuminoid 
Nitrogen.           Nitrogen. 

1 

Chlorine. 

January  to  December,  1899. 
(Settled  sewage.) 

January  to  June  27th,  1900. 
(Settled  sewage.) 

June  27th  to  Dec.  26th,  1900. 
(Crude  sewage.) 

6-76 

7-86 

1111 

3-62 
3-93 
5-49 

2-30                    -38 

1 

1-91                      -335 

i 
•  ■ 

2-23           1           -590 

16-0 
16-3 
17-0 

(19)  Between  what  dates  was  the  experiment  conducted  ? 

If  there  were  any  periods  of  rest,  state  their  dura- 
tion. 

(20)  Give  particulars  of  any  observations  which  may 

have  been  made  of  the  temperatures  of  the  coi^tact 
beds  at  different  depths. 

(21)  Was    any   nuisance    caused    by    the    experimental 

works  ? 

(22)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  7 

(23)  Give    particulars   of   any  other   observations    of 

importance  which  were  recorded. 


From  June  27th,  1899. 

Every  Sunday,  and  from  May  30th  to  June  13th,  1900. 
Total  rest =80  days. 


(24)  What   mferences    have    been    drawn    from    the 
experiment 


No. 

Yes. 
Yes. 

It  was  noted  that  although  the  filter  had  an  earth.* 
bottom,  and  was  surrounded  on  three  sides  by  eartb 
banks,  very  little  leakage  took  place  after  the  bed 
had  been  a  short  time  in  use.  The  tank  effluent  being 
admitted  at  one  spot,  such  clogging  as  took  place  wa& 
immediately  surrounding  tne  inlet,  the  further 
portions  of  the  filter  still  appear  to  be  practically 
clean. 

On  exposing  the  soil  bottom,  a  thin  black  film  of  iron 
sulphide  was  found  to  have  formed,  but  this  does  not 
apparently  tend  to  pollute  the  filtmte. 

During  the  18  months  the  bed  has  beon  at  work,  it  has- 
only  been  once  necessary  to  run  a  light  harrow  over  it. 

It  appears  that  beds  for  the  })urification  of  storm  water, 
may  be  cheaply  and  eflTectively  constructed  after  the 
model  of  the  bed  here  described. 

It  is  important  only  tliat  the  clinkers  should  be  well 
burnt,  and  the  fine  portions  sharp,  so  that  they  do 
not  tend  to  set  together.  Such  a  bed  should  be 
capable  of  receiving  one  or  two  fillings  a  day  of 
settled  sewage,  in  tine  weather,  with  a  ^ood  residt,. 
and  in  time  of  storm  the  number  of  fillings  may  be 
increased  to  an  almost  unlimited  extent  in  proportion 
to  the  dilution  of  the  sewage. 

(25)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole 
of  tne  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  ihe  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers  ? 

(6)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repayment  of  any  loan  ? 

^ote  1, — It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds 
of  nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen; 
Nitrous  nitrogen  ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 

iVbte  2. — The  expression  "  Subsidence  tanks  "  is  intended  to  denote  tanks  which  are  used  so  that  little  or 
no  "  Septic  "  action  is  produced. 

Gilbert  J.  Fowler, 
Signature  of  Officer  under  whose  direction 
the  experiment  was  conducted. 
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EXPERIMENT  ON   THE   TREATMENT  OF  SEWAGE  IN  SUBSIDENCE  TANKS  AND  CONTACT 

BEDS  AFTER  CHEMICAL  PRECIPITATION. 

Carbonaceous  Iron  Sand  Filter. 


Name  ol  Authority 

Population  of  district 

Water  supply  per  head  of  the  population    .     -        -        - 

Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  wnat  percentaj^e  of  the  total 
dry  weather  flow  of  sewage  is  made  up  of 
trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 


Mancheister. 

550,000. 

Domestic  use,  17  ;  trade  purposes,  11.    28  gallons  per  day. 

27,000,000  gallons  per  day. 

Yes. 


Officer  under  whom  the  experiment  has  been  conducted. 

Name   and  qualification  of  chemist  who  has  made  the 
analyses. 


Mostly  enters  the  sewers. 

Storm  overflows  are  provided  at  certain  points,  which 

are  supposed  to  come  into  action  at  a  dilution  of  5  to  1. 

In  certain  cases,  however,  they  fail  to  answer  their 

pur|K>8e. 

Gilbert  J.  Fowler,  M.Sc.,  F.I.C.  (Supt.). 

Edward  Ardern,  B.Sc.  (Vict.). 

H.D.Bell  ] 

A.  C.  Oddie  >  Junior  Assistants. 

E.  Hadfieldj 

Under  the  direction  of  G.  J.  Fowlwr  (Supt.). 


(1)  What  was  the  nature  of  the  chemical  or  chemicals   |  Line  and  copperas.       . 

used.  I 

(2)  What   was    the  normal    proportion  of  chemical  or   |  CaO  2*5,  FeS047H20  20. 

chemicals  (in  grains  per  gallon)  used  ?  i  , 

(3)  State    whether    the    chemicals    were    increased    or 

decreased  according  to  the  nature  and  volume  of   i 
the  sewage  treated  and  give  particulars  of  such 
variations. 


(4)  what   is  the  capacity  in  gallons  of   the   subsidence 

tanks? 

(5)  State  what  quantity  of  sludge  was  produced  weekly 

in    the   subsidence  tanks,  and  at  what  intervals 
the  sludge  was  removed. 

(6)  State  whether  the  flow  of  sewage  throug^h  the  subsi- 

dence tanks  was  continuous  or  intermittent 

(7)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  coarse  beds 
when  filled  with  the  filtering  material  ? 

(b)  What  was  the  depth  of  this  bed  ? 

(c)  What  was  the  nature  and  size  of  the  filtering 

material  i 


Eleven  tanks. 

Total  capacity,  12,375,000  ficallons. 

3,000  to  4,000  tons  per  per  week. 
About  once  a  week 


Continuous. 


(8)  Give  particulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  statine  in  each  case  whether 
the  measurement  was  made  after  resting  or  not. 


(9)  What  was  the  water-holding  capacity  of  the  coarse 
\)edB  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 


2  feet  6  inches. 

Carbonaceous  iron  sand,  consisting  of  fine  screenings  f  I'om 
iron  waste  heaps,  composed  chiefly  of  oxide  of  iron, 
silic  and  a  small  proportion  of  carbon. 

Six  inches  of  rubble  at  the  bottom,  then  2  feet  of  fiue 
carbonaceous  iron  sand. 


Date. 

Capacity  in 
Gallons. 

Remarks. 

March  14th,  1900 
April  3rd 
June  29th 

1,000 

936 

1,044 

3  hours  draining 

3}    „ 

2i     }}              » 
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Appendix  or*.  (10)  (a)  What  waa  the  water-holding  capacity  at  coni- 

mencement  of  experiment  of  the  fine  beds 

when  filled  with  the  filtering  material  ? 

(6)  What  was  the  depth  of  these  beds  ?    - 

(c)  What  was  the  nature  and  size  of  the  filtering 
material? 

(11)  (a)  Give  particulars  of  measurements  made  from  time 

to  time  during  the  experiment  of  the  water- 
holding  capacity  of  the  fine  beds,  stating  in 
each  case  whether  measurement  was  made 
after  resting  or  not. 

(b)  What  was  the  water-holding  capacity  of  fine  beds 
at  end  of  experiment?  If  the  measurement 
was  made  after  resting,  please  give  the  duration 
of  the  resting. 

(12)  State  method  of  working  of  contact  bed,  t.e.,  number 

of  fillings  per  day  of  twenty-four  hours,  and  periods 
of  (a)  nlling,  (b)  standing  full,  (c)  emptying,,  and 
(e)  resting. 


(13)  State  by  what  method  the  settled  sewage  was  dis- 

tribu'-^ed  on  the  bed. 

(14)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily. 

(15)  Was  the  quantity  of  sewage  dealt  with  increased 

in  time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results 
were  affected  by  such  increase. 

(16)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  stand- 
ing before  being  analysed. 

(17)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds. 


1900.  January  29th— March  14th,  bed  filled  at  8  a.m. 
Cycle,  (a)  ^  hour :  (6)  2  hours  ;  (c)  i  hour ;  (e)  1  hour. 
Then  3  flushes  of  tank,  effluent  (exit  valve  open) 
between  12  uoon  and  4  p.m.,  1  filling.  Total  quantity 
dealt  with  =  2  fillings  per  day. 

March  15th — July  11th.  As  above,  with  additional 
filling  at  9  p.m.  Cycle,  (a)  ^  hour ;  (6)  2  hours  ;  (r) 
i  hour  ;  (e)  8  hours.  Total  quantity  dealt  with  =  3 
fillings  per  day. 

By  means  of  wooden  shoots  laid  on  the  surface  of  the  bed. 


1,970  gallons  per  day. 


No. 


Daily,  except  Sundays.    Sample  shaken  before  analysis. 


The  following  numbers  are  the  average  of  daily  analyses 
of  the  filtrate  from  the  bed  during  the  whole  period  of 
working  : — 


Four  Hours 
Oxygen 

Incubator  Test— 8  mina. 
Oxygen  Absorption. 

Putresclbility. 

AmnoniacAl 
Nitrogen. 

Albuminoid 
Nitrogen. 

Nitrous 
Nitrogen. 

Nitrico 
Nitrogen. 

t 

Clilorine. 

AbsorpiioD. 

B«fore. 

After. 
•50 

•61 

0A87 

1-66 

•061 

•0S2 

■61 

•    16-6 

(b)  the  best  analysis  of  the  final  effluent  and  date 

when  sample  was  taken,  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 

when  sample  was  taken. 

(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  settled  sewage  as  it  went 
on  to  the  coarse  bed. 

<e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were  these 
putreacible  ? 

(18)  Give  a  typical  analysis  of  the  crude  sewage   to 
which  the  experiment  relates.  ^ 


About  5  to  6  parts  per  100,000 


Nil. 


(19)  Between  what  dates  was  the  experiment  conducted  ? 

If  there  were  any  periods  of  rest,  state  their  dura- 
tion. 

(20)  (iive  particulars  of  any  observations  which  may 

have  been  made  of  the  temperatures  of  the  contact 
beds  at  different  depths. 


The  following  numbers  are  the  average  of  daily  analy s^eit 
of  Settled  Sejifoge  for  the  half-year  ending  June  27th, 


1900: 


Four  hours 

Oxygen 
Absorpcion. 

Three  minutes 

Oxygen 

Absorption. 

Amoionlsca] 
Nitrogen. 

Albuminoid 
Nitrogen. 

Chlorin* 

7-86 

8«S 

r9i 

■885 

10-3 

January  29th  to  July  11th,  1900. 
from  June  16th  to  June  28th. 

Total  rest— ^4  days. 


Every  Sunday,  and 
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(21)  Was  any   nuisance    caused  by   the  experimental 

works. 

(22)  Is  the  experiment  still  proceeding  i 

If  so,    may   the    Cknnmission  inspect   the  works, 
should  they  deem  it  desirable  to  do  so  ? 

(23)  Give    particulars    of    any    other    observations    of 

importance  which  were  recorded. 

(24)  What  inferences  have  been  drawn  from  the  experi- 

ment ? 


No. 

The  sand  was  found  to  be  very  heavy  and  the  surface 
tends  to  set,  so  that  very  frequent  raking  is  necessary. 

Under  the  conditions  of  the  experiment,  the  material 
appeared  to  receive  too  great  an  amount  of  suspended 
matter.  Judging,  however,  from  the  excellent  quality 
of  the  filtrate  obtained,  it  seems  likely  that  the 
material  is  capable  of  dealing  with  a  liquia  containing 
but  little  suspended  impurity,  e,a,,  well  clarified  tank- 
effluent  or  filtrate  from  primary  oeds. 

(25)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal  - 
excluding  the  cost  of  land  and  cost  of  sewers ; 

(b)  what  would  be  the  estimated  annual  cost  per 
head  of  purif ving  the  sewage  by  this  system 
— excluding  the  annual  repayment  of  any  loan. 

Xote  1. — It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  :— 

Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen  ; 
Nitrous  nitrogen  ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 

Ji^ote  2. — ^The  expression  '* subsidence  tanks"  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
"  septic  **  action  U  produced. 

Gilbert  J.  Fowler. 
Signature  of  officer  under  whose  direction  the 
experiment  was  cunducted. 


No. 
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EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE   IN  SUBSIDENCE  TANKS  AND  CONTACT 

BEDS  AFTER  CHEMICAL  PRECIPITATION. 

Cinder  Screbnings  Bed. 


Name  of  Authority 
Population  of  District 


Water  Supply  per  head  of  the  population 

Edtimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewera  i 

Officer  under  whom  the  experiment  has  been  conducted 


.^ame  %nd  qualification  of  chemist  who  has  made  the 
analyses. 


Manchester. 
550,000. 

fDomesticiise   -  1 7 Igs  gallons  per  day. 
\  Trade  purposes,  11 J      ®  t^       j 

27,000,000  gallons  per  day. 

Yes. 

Breweries,  dye  and  bleach  works,  galvanising  works, 
grease  refineries,  tanneries,  manufactories  of  tar  pro- 
ducts, rubber  goods  works,  tripe  dressing  works, 
mineral  water  manufactories. 

4  to  5  per  cent,  mostly  enter  the  sewers.    Storm  overflow 
are  provided  at  certain  points  which  are  suppooed  to 
come  into  action  at  a  dilution  of  5  to  1,  in  certain  cases, 
however,  they  fail  to  answer  their  purpose. 

Gilbert  J.  Fowler,  M.Sc.  ;  F.I.C.  (Supt.) 
Edward  Ardern,  B.Sc.  (Vict.) 

H.  D.Bell,   ] 

A.  C.  Oddie,  /Junior  assistants. 

KHadfield,  / 

Under  the  direction  of  G.  J.  Fowler  (Snpt.) 


•  (1)  What  was  the  nature  of  the  chemical  or  cbemiealB 

used? 

•  (2)  What  was   the  normal  proportion   of    chemical  or 

chemicals  (in  grains  per  gallon)  used  ? 

(3)  State  whether  the  chemicals  were  increased  or  de- 

creased according  to  the  nature  and  volume  9i  the 
sewage  treated,  and  give  particulars  of  any  taefa 
variations. 

(4)  What  is  the  capacity  in  gallons  of  the  subsidenetr 

tanks? 

'1(5)  State  what  quantity  of  slodge  was  produced  weekly 
in  the  subsidence  tanks,  and  at  what  intervals  tl»» 
sludge  was  removed. 

(6)  State  whether  the  flow  of  sewage  through  the  sub- 

sidence tanks  was  continuous  or  intermittent. 

(7)  (a)  What  was   the  water-holding  capacity  at   cora- 

mencement  of  experiment  of  the  coarse  bed» 
when  filled  with  the  filtering  material  ? 

(6)  What  was  the  depth  of  these  beds  ?      -        -        r 

(c)  What  was  the  nature  and  size  of  the  filtering 
material  ? 


\{S.)  Give  particulars  of  measurements  made  from  time 
during  the  experiment  of  the  water-holding  ca- 
pacity of  coarse  beds,  stating  in  each  case  whether 
the  measurement  was  made  after  resting  or  not. 


Lime  and  copperas. 


Ca0  2-5    FeS0  4-7    H2  O  20 


Eleven  tank?.    Total  capacity,  12,375,000. 


3,000  to  4,000  t4Hi8  per  week.     About  once  a  wee 


Continuous. 


2  feet  6  inches. 

Ordinary  clinker  screenings  whidi  Iiave  passed  through  a 
^-inch  nvesh  ;  6  inches  at  bottom  of  bed  rongh  clinker, 
2  feet  screenings. 


Date. 


(9)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

(10)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ? 

{h)  What  was  the  depth  of  these  beds  ?  - 

(?)    What  was  the  nature  and  size  of  the  filtering 
material  ? 


April  3rd,  1900  -  - 
June  29th,  1900-  - 
January  7th,  1901  - 


CapMity 
in  Gallons. 


1,260 
1,224 
1,332 


Remarks. 


2i  hours  draining. 
2|  ours  draining. 
3  days'  rest. 
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(11)  (a)  GiTe  particulars  of  measureixients  made  from 

time  to  time  daring  the  experiment  of  the 
water -holding  capacity  of  the  fine  beds, 
stating,  in  each  case  whether  measurement 
was  made  alter  resting  or  not. 

(6)  What  was  the  wajter-]K>Wiig>  capacity  of  fine 
beds  at  end  of  experimeBt  ?  If  the  measure- 
ment waa  made  after  resting,  please  give  the 
duration  of  therosting^ 

(12)  State   method    of    working'  of   contact   bed,  i.e, 

nimiber  of  fillings  per  day  of  twentv^fonr  hours, 
and  periods  of  (a)  filling,  (h)  standing  full,  (c) 
emptying,  and  {e)  resting. 


13)  State  by  what  method  the  settled  sewage  waa  dis- 
tributed on  the  beds. 

(14)  What  was  the  ayerage  quantity  of  sewage  in  gallons 

dealt  with  daUy? 

(15)  Was  the  quantity  of  sewage  dealt  with  increased 

in  time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(16)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  standing 
before  being  analysed. 

17)  Give  (a)  the  average  of  the  analyses  of  the  final 
efiiuent  from  the  beds  ; 
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March  2l8t— April  12th,  1900. 

1  filling  (a)  \  hour,  (6)  2  hours,  Oi)  ^  hour,  (e)  1^  hours. 
Then  2  flushes  of  tank-effluent  between  12  noon  and 

4  p.m.  =  to  1  filling. 
Thus  the  amount   dealt  with  =  2  fillings  per  day. 
April  13th— December  26th  1900. 
As  abovei  with  an  extra  mling  at  9  p.m.,  cycle  (a)  ^ 

hour,  (6)  2  hours,  (c)  i  hour,  (e)  8  hours. 
Total  amount  dealt  witn  =  ZfiUingsper  day. 


4: 


By  means  of  wooden  shoots  laid  on  the  surface  of  the 
bed. 

2,570  gallons  per  day. 


No. 


Daily  except  Sundays.     Samples  shaken  before  analysis. 


The  following  numbers  are  the  average  of  daily  analynes 
during  the  whole  period  from  March  2l8t— "December 
2eth. 


DHt-. 

1 

Four  Hours 
1      Oxygen 

Abe-  'rpti  »n. 

Incttb  •  tor  T<ftt    3  luiu. 
Oxygen  AbB  irptton. 

Putret- 
cibiltty. 

AmmODUoAl 
Nitrogen. 

0-9S 

Albuminoid 
Nitrogen. 

Nltrotu 
Nitrogen. 

Nitric 
Nitrogen. 

Chlorine 

Before. 
•67 

After. 
•48 

liareh  «Ut  to  I>«o. 

3Mth  1900.  • 

I 

1          MS 

0/190 

0-009 

1 
1 

t 

16-1 

The  figuree  for  4  hoars  otygen  Absorption,  nitrogen  determinations  and  chlorineltapreeent  the  average  of  daily  analyses  from  March  Slst 
—August  1ft.    The  Incubator  test  figures  are  the  average  for  the  whole  perioJ. 


ih)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken,  and 

{c)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ; 

{d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  settled  sewage  as  it  went 
on  to  the  coarse  bed  ; 

e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were  these 
putrescible  ? 

(    )  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


(19)  Between  what  dates  was  the  experiment  conducted  ? 

If  there    were   any    periods    of   rest,  siAte   their 
duration. 

(20)  Give  particulars  of  any  observations  which    may 

have  been  made  of  the  temperatures  of  the  contact 
beds  at  different  depths. 

(21)  Was  any  nuisance  caused  by  the  experimental  works  7 

(22)  Is  the  experiment  still  proceeding  ? 

If  80,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

1213. 


About  5  to  6  parts  per  100,000. 


Nil 


The  following  numbers  are  the  average  of  daily  analyses 
of  Crude  Sewage  for  the  half-year  ending  December 
26th,  1900 :— 


Four  Hours 

Oxygwi 
Absorption. 

Srainntes 

.Oxygen 

Absorption. 

Amraonlaoal 
.Nitrogen. 

Albuminoid 
Nitrogen. 

Chlorine. 

nil 

5-49 

2*23 

0-60 

170 

Commenced  March  2l8t,  1900,  still  proceeding. 
Total  rest  (including  Sundays),  74  days. 


No. 
Yes. 


3  r  2 
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(24)  What  inferences  have  been  drawn  from  the  experi- 
ment? 


Appeiulix  90.  (23)  Give   particulars   of    any   other   observations    of      It  was  found  that  in  spite  of  its  fine  grade  that  the 

importance  which  were  recorded.  material  remained  open  for  a  considerate  time,  raking 

being  necessary  about  once  a  month. 
The  surface  has  been  removed  to  the  depth  of  about 
four  inches  and  the  material  piled  in  neaps  on  the 
surface  of  the  beds.  On  the  second  occasion  the 
heaped  material  was  put  back  in  place  of  that  which 
was  removed.  In  this  way  it  appears  possible  to 
prolong  the  life  of  a  bed  for  a  very  considerable 
period.  Recently  the  experiment  has  been  tried  of 
running  the  slurry  obtained  by  washing  the  adjacent 
cinder  filter  on  to  the  surface  of  the  bt^l  in  question, 
in  order  to  see  if  the  mud  would  drain  and  be  capable 
of  removal  from  the  surface  of  the  bed,  without 
injurjr  to  the  medium.  So  far  as  this  experiment 
goes  it  appears  (^uite  practicable  to  do  this,  and  the 
experiment  has  its  bearing  on  a  choice  of  a  method 
of  washing  the  beds,*  should  this  at  any  time  be 
necessary. 

The  experiment  indicates  that  the  screenings  from 
clinkers,  which  otherwise  would  be  waste  products, 
may  be  largely  employed  in  covering  the  surface  of 
contact  b^s,  serving  to  arrest  suspended  matters, 
thus  protecting  the  lower  portions  of  the  filter  and 
forming  an  active  nitrifying  layer  on  the  surface. 

(26)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers  ; 

{b)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system 
— excluding  the  annual  repayment  of  any 
loan. 

Note  1. — It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000   and  that  the  various  compounds 
of  nitrogen  may  be  stated  in  terms  of  nitrogen,  thus : — 

Ammoniacal  nitrogen ; 
Albuminiod  nitrogen  ; 
Nitrous  nitrogen  ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 

Note  2. — The  expression  *'  subsidence  tanks  "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
"septic"  action  is  produced. 

Gilbert  J,  Fowler. 

Signature  of  officer  under  whose  direction  the 
experiment  was  conducted. 
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Forma 


Appendix  90. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  SUBSIDENCE  TANKS  AND  CONTACT 

BEDS  AFTER  CHEMICAL  PRECIPITATION. 

Spent  Iron  Ore  Bed. 


Name  of  Authority 
Population  of  District 


Water  Supply  per  head  of  the  population 

Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ?     -        -        - 

If  aOf  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total 
dry  weather  flow  of  sewage  is  made  of  trade 
refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted 


Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Manchester. 
650,000. 

{Domestic  use      17^  ««      n  j 

Trade  purposes  11 }  ^  «*"^^«  ^'  ^^y- 

27,000,000  gallons  per  day. 

Yes. 


Mostly  enter  the  sewer. 


Gilbert  J.  Fowler,  M.  Sc,  F.I.C.  (Supt.) 
Edward  Ardern,  B.Sc.  (Vict.) 

H.  D.  Bell,  ^ 

A.  C.  Oddie, }- Junior  Assistants. 

E.  Hadfield.J 

Under  the  direction  of  G.  J.  Fowler  (Supt.) 


(1)  What  was  the  nature  of  the  chemical  or  chemicals 

used? 

(2)  What   was  the  normal  proportion  of  chemical  or 

chemicals  (in  grains  per  gallon)  used  ? 

(3)  State  whether    the    chemicals    were    increased   or 

decreased  according  to  the  nature  and  volume  'of 

the  sewage  treated,  and  give  particulars  of  any 

Trticli  variations.  — ^ 

<4)  What  was  the  capacity  in  gallons  of  the  subsidence 
tanks? 

i^)  State  what  quantity  of  sludge  was  produced  weekly 
in  the  subsidence  tanks,  and  at  what  intervals 
the  sludge  was  removed. 

{6)  State  whether  the  flow  of  sewage  through  the  sub- 
sidence tanks  was  continuous  or  intermittent. 

• 

<7)  (a)  What  was  the  water-holding  capacity  at 
commencement  of  experiment  of  the  coarse 
beds  when  filled  with  the  filtering  material  ? 

(6)  What  was  the  depth  of  these  beds  ? 

(c)  What  was  the  nature  and  size  of  the  filtering 
material  ? 


(8)  Give  particulars  of  measurements  made  from  time  to 

time  durinff  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 

(9)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

<10)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  fine  beds 
when  filled  with  tne  filtering  material  ? 

(b)  What  was  the  depth  of  these  beds  ? 

(c)  What  was  the  nattire  and  size  of  the  filtering 

material  ?  ^ 


Lime  and  Copperas. 


Ca O  2-5.     Pe.  S04  47  HjO.  2-0. 


Eleven  tanks.    Total  capacity  12,375,000  gallons. 


3,000  to  4,000  tons  per  week. 
About  once  a  week. 


Continuous. 


3  feet. 

Spent  iron  ore. 
6in.  large  lumps  at  bottom,  2  feet  coarse  material 
(about    lin.)    6m.    fine    material    which  has    passed 
through  ^in.  mesh. 


Date. 


January  7th,  1901 


Capacity  in 
Gallons. 


1,548 


Remarks. 


2  days'  rest. 
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App6ndTT  90 1  (11)  {(x)  Give  particulars  of  measurements  made  from  time 
—  to  time  during  the  experiment  of  the  water- 

holding  capacity  of  the  fine  beds,  stating  in 
each  case  Whether  measurement  was  made 
after  resting  or  not. 

(b)  What  was  the  water-holding  cajpacitj  of  fine 
beds  at  end  of  experiment  i  If  the  measure- 
ment was  made  alter  resting,  please  give  the 
duration  of  the  resting. 

(12)  State  method  of  woricing  of  contact  beds,  i.e.,  number 
of  fillings  per  day  of  twenty-four  honra,  and 
periods  of  (a)  filling,  (b)  standing  full,  (c)  empty- 
ing and  (e)  resting. 


(13)  State  by  what  method  the   settled   sewage    was 

distributed  on  the  beds. 

(14)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(15)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
'   affected  by  such  increase. 

(16)  State  at  what  intervals  analyses  of  the  effluent  were 

made,  and  whether  the  samples  were  filtered 
throvgh  filter  paper  or  allowed  to  clear  by  standing 
before  being  alialyaed. 

(17)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds  ; 


Date. 

No.  of  fillings 
per  day. 

Time  of  fiUiDg. 

Aug.  26  to  Jan.  17 
1901 

2 
•     3 

8  a.m.  to  12  noon. 
8  a.m.,  12  &  9  p.in. 

(a)  i,  (b)  2  hours,  (c)  i  hour,  {e)  remainder  of  time. 
By  meKUB'of  wooden  shoots  laid  on  ihe  suiface^ 


No. 


Daily  except  Sunday.    Samples  shaken  before  analysis. 


The  following  numbers  are  the  average  of  daily  analyses^ 
from  Aug.  25— Dec.  26,  1900. 


Oxygen 
Abaorption. 
Four  Hours. 

Three  Mttratet. 
Oxygen  AlMorpUoD. 

1 

Pntres- 
clbillty. 

Amaoniaoal 

Albuminoid 
Nitrogen. 

Nitrous 
Nitrogen. 

Nitric 
Nitrogen 

OhlorhriA. 

Before. 

Incu 

After, 
bator. 

2-81 

1*59 

i  ■ 

1.48 

6i/98 

197 

•109 

•061 

•000 

lS-4 

(6)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken,  and 

(o)  the  worst  analysis  of  the  final  effiuent  and  date 
when  sample  was  taken  ; 

(cQ  the  average  of  the  estimations  made  of  the 
solids  in  suspension  in  the  settled  sewage  as  it 
went  on  to  tne  coarse  bed  ; 

(e)  the  average  of  the  estimations  made  of  the 
solids  m  suspension  in  the  final  efiluent. 
Were  these  putrescible  1 

(18)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


(19)  Between  what  dates  was  the  experiment  conducted  ? 

If   there    were    any    periods    of  rest,    state    their 
duration. 

(20)  Give  particulars  of  any  observations  which  may 

have  been  made  of  the  temperatures  of  the  contact 
beds  at  different  depths. 

(21)  Was    anv   nuisance    caused  by    the    experimental 

works  f 

(22)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  1 


The  figures  for  four  hours'  oxygen  absorption,  nitrogen 
determinations  and  chlorine  refer  to  average  from 
September  13th  to  October  10th,  1900. 


About  5  to  6  per  100,000. 


Slight. 


The  following  numbers  are  the  average  of  daily  analy 
of  Crude  Sewage  for  the  quarter  ending  X>ecember 
26th,  1900. 


Four  hours 
Oxygen  Ab- 
sorption. 

Smins. 

Oxygen 

Absorption. 

Anunoniftcal 
Nitrogen. 

Albuminoid 
Nitrogen. 

Chlorine. 

11  M 

6-47 

201 

oei 

is-s 

Commenced  August  28th,  1900— still  proceeding. 

Every  Sunday  and  from  December  6th  to  13th.     Filling 
occasionally  missed  at  week  ends. 


No. 


Yes. 
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(83)  QLve   particulara   of   any   other   observatioas  of 
importanoe  which  were  recorded. 


<S  )  What    inferences   have    been   drawn    from     the 
:periment  1 


/25)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  ot  the  whole  of 
the  sewage  of  the  district^  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 

head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  coso  of  sewers. 

(b)  what  would  be  the  estimated  annual  cost  per 

head  of  purifying  the  sewage  by  this  system- 
excluding  the  annual  repajrment  of  any  loan. 


Owing  to  the  fineness  of  the  material  on  the  surface  and  Aj^pendix  9C. 
its  tendency  to  bind  together,  the  bed  soon  became 
tight  and  took  the  water  very  slowly,  thus  requiring 
frequent  attention. 

On  December  17th,  1900,  the,  top  3  inches  were  removed, 
after  which  the  bed  wor^ea  considerably  better  as 
regards  clogging  of  surface. 

The  special  character  of  the  material  apparently  offered 
no  particular  advantage,  as  there  was  little  nitrification 
ana  the  samples  were  sometimes  putrescent,  even  with 
only  2  fillings  per  day. 


yote  1.— It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds*of 
nitrogen  nay  be  stated  m  tenns  of  nitrogen,  thus  : — 

Ammoniacal  nit^gen  ; 
Albuminoid  nitrogen  ; 
Nitrous  nitrogen  ; 
Nitric  nitrogen ; 
Total  organic  nitrogen  ; 

yote  2. — The  expression  "subsidence  tanks  "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
^'  septic  "  action  is  produced. 

GiLBEBT  J.  Fowler. 


Signature  of  officer  under  whose  direction 
the  experiment  was  conducted. 
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EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  SUBSIDENCE  TANKS  AND  CONTACT 

BEDS  (SINGLE  CONTACT)  AFTER  CHEMICAL  PRECIPITATION. 


Name  of  authority 

Population  of  district 

Water  supply  per  head  of  the  population 
Estimated  or  measured  dry  weather  flow  of  sewa^ 

Is  any  trade  refuse  taken  into  the  sewers  ?      -       -        - 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  i)ercentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted  - 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Oldham  Corporation. 

155,865. 

22^  gallons  per  day. 

4,000,000  gallons  per  day  (estimated). 

Yes.  Small  quantities  of  tripe  boiling  refuse,  bre^^ing- 
refuse,  dye-water  refuse,  ana  foul  water,  from  lodges  of 
cotton  mills ;  this  latter  is  the  worst  we  have  to  deal 
with,  but  the  total  quantity  of  trade  refuse  is  a  neglige- 
able  quantity. 

Partially  excluded.    Over  i-inch  rainfall. 

Dr.  James  B.  Wilkinson,  Medical  Officer  of  Health. 
A.  S.  Wylie. 


(1)  What  was  the  nature  of  the  chemical  or  chemicals  used  ? 

(2)  What   was  the  normal  proportion  of   chemical  or 

chemicals  (in  grains  per  gallon)  used  ? 

(3)  State   whether   the   chemicals   were   increased    or 

decreased  according  to  the  nature  and  volume  of 
the  sewage  treated,  and  give  particulars  of  any 
such  variations. 

(4)  What  is  the  capacity  in  gallons  of  the  subsidence  tanks? 

(5)  State  what  quantity  of  sludge  was  produced  weekly 

in  the  subsidence  tanks,  and  at  what  intervals 
the  sludge  was  removed. 


(6)  State  whether  the  flow  of  sewage  through  the  subsi- 

dence tanks  wajs  continuous  or  intermittent. 

(7)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  tne  coarse  beds 
when  filled  with  tne  filtering  material  ] 

(b)  What  was  the  depth  of  these  beds  ?    -        -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 

nmterial  ? 

(8)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
cAVBcity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 

(9)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

(10)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  fine  beds' 
when  filled  with  the  filtering  material  ? 

(b)  What  was  the  depth  of  these  beds  7 

(c)  What  were  the  nature  and  size  of  the  filtering 

material? 

(1 1)  (a)  Give  particulars  of  measurements  made  from 

time  to  time  during  the  experiment  of  the 
water-holding  capacity  of  the  fine  beds, 
stating  in  each  case  whether  measurement 
was  made  after  resting  or  not. 

(b)  What  was  the  water-holding  capacity  of  fine 
beds  at  end  of  experiment  1  If  the  measure- 
ment was  made  after  resting,  please  give  the 
duration  of  the  resting. 

(12)  State  method  of  working  of  contact  bed^  i.c.,  num- 

ber of  fillings  per  day  of  twenty-four  noiui,  and 
periods  of  (a)  nlling,  {b)  standing  full,  (c)  empty- 
mg,  and  (e)  resting. 


(13)  State  by  what  method  the  settled  .sewage  was  dis- 
tributed on  the  beds. 


Lime  water  and  ferrous  sulphate  (green  copperas). 

Ldme  water,  4  grains   per   gallon.    Ferrous  sulphate, 

1  grain  per  gallon. 

Yes^  quantity  increased  or  decreased  according  to  volume 
of  sewage  by  means  of  automatic  machinery,  designed 
by  Mr.  H.  H.  Law. 

2,116,800  gallons. 

Unable  to  state  the  weekly  quantity  as  each  tank  wa» 
working  on  an  average  3  months  before  it  was  cleaned 
out,  at  the  end  of  that  time  there  was  a  depth  of  about 

2  ft.  4  in.  of  sludge  in  each  tank  ;  about  10,500  cubic 
feet  of  wet  sludge. 

Continuous. 

Chibic  capacity  estimated  at  40  per  cent. 


2  ft.  to  2  ft.  9  in. 

All  the  filters  were  made  of  furnace  clinkers.  All  j)ieces 
which  passed  through  a  ^-inch  screen  were  rejected. 
MaterisQ  was  not  graded  in  the  filters. 

No  observations  made 


Each  bed  was  filled  twice  in  24  hours. 
(a)  filling— J  to  }  of  an  hour. 
lb)  standing  full— 2  hours. 
(c)  emptying— about  2  hours. 

[e)  resting— interval    between    1st   and    2nd    filUng 
2  hours  at  least. 

Distributed  over  beds  by  means  of  wooden  carriers. 
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(14)  What  was  the  average  (luantity  of  sewage  in  gallons 

d«alt  with  daily  ? 

(15)  Was  the  quantity  of  sewage  dealt  with  increased 

in  time  of  stonn  ? 

If  sa  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(16)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paner  or  allowed  to  clear  by  standing 
before  being  analysed. 

(17)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds. 


(6)  the  best  analyses  of  the  final  effluent  and  date 
when  sample  was  taken,  and 

(c)  the  worst  analvsis  of  the  final  effluent  and  date 
when  sample  was  taken. 


484,000  gallons  per  acre. 


No. 


Appendix  9C. 


Samples  were  taken  daily,  were  analysed  the  day  follow- 
ing. Samples  were  not  filtered  tnrough  filter  paper, 
and  were  Tvot  allowed  to  clear  by  standing.  Each 
sample  was  well  shaken  before  being  analysed. 

•91  of  a  grain  of  oxygen  per  100,000  absorbed  in  4  hrs.  test. 
1*9  „  „  „        ammoniacal  nitrogen. 

•197        „  „  „        albimiinoid  nitrogen. 

8*57         „  „  „        chlorine. 


June  22nd,  1898. 


{d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  settled  sewage  as  it  went 
on  to  the  coarse  bed. 

(e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were  these 
putrescible  ? 

• 

(18)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


Oxygen  absorbed 
4  hours. 

Ammoniacal 
nitrogen. 

Albuminoid 
nitrogen. 

Chlorine. 

•21 

July  20th,  1898. 
344 

1-01 
5-34 

•16 
•66 

71 
10-5 

All  estimated  as  parts  per  100,000. 


None  made. 


Of  90  samples  that  were  incubated  50  kept  good,  and' 
40  were  putrescible.  No  estimations  were  made  of 
solids  in  suspension  in  the  final  effluents. 


(19)  Between  what  dates  was  the  experiment  conducted  ? 
K  there  were  any  periods  of  rest,  state  their  duration 

(20)  Give  particulars  of  any  observations  which  may  have 

been  made  of  the  temperatures  of  the  contact  beds 
at  different  depths. 

(21)  Was   any   nuisance   caused    by  the   experimental 

works  ? 

(22)  Is  the  experiment  still  proceeding  ?  - 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(23)  Give  particulars  of  any  other  observations  of  import- 

ance which  were  recorded. 

(24)  What  inferences  have  been  drawn  from  the  experi- 

ment 1 


Oxygen  absorbed 
4  hours. 

Ammoniacal 
nitrogen. 

Albuminoid 
nitrogen. 

Chlorine. 

4-53 

4-0 

1 

11 

13-4 

parts  per  100,000. 


From  beginning  of  1897  to  end  of  1898. 

Yes.    Filters  rested  every  Sunday,  and  also  periods  of 
two  to  three  weeks  when  necessary. 

None  made. 


No. 


No. 


The  sewage  of  Oldham  can  be  effectively  purified  without 
using  chemicals  as  an  aid  to  precipitation.  ^s^'ioa 

That  the  chemicals  are  an  unnecessary  expense,  and, 
rather  hinder  the  work  of  the  bacteria  beds  than  assist 
it.  It  is  necessary,  however,  to  add  lime  to  the  sludge 
to  enable  it  to  be  pressed. 

(25)  If  it  is  considered  that  it  would  be  practicable  to   j  See  answer  to  24. 
adopt  this  system  for  the  disposal  of  the  whole  of   | 
the  sewage  of  the  district,  please  state  | 

(a)  what  would  be  the  estimated  capital  cost  per  head 
of  constructing  the  worts  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers 

(6)  what  would  be  the  estimated  annual  cost  per  head 
of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repaytnent  of  any  loan. 

XoU  1.— It  is  requested  that  all  analyses  may  be  stated  in  imrts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  m  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen  ; 
Nitrous  nitrogen ; 
Nitric  nitrogen  ^ 
Total  organic  nitrogen. 

NoU  2 —The  expression  "  Subsidence  tanks  "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
Septic  "  action  is  produced. 

James  B.  Wilkinson,  m.d,  cm,,  d.p.h. 

Si^Tiature  of  Ofiicer  under  whose  direction  the 
experiment  was  conducted. 

Medical  Officer  of  Health. 


•« 
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EXPERIMENT   ON   THE   TREATMENT   OF   SEWAGE   IN   SUBSIDENCE   TANKS 

AND   CONTACT   BEDS. 


Name  of  authority 

Population  of  district  -  -  -  - 
Water  supply  per  head  of  the  population 
Estimated  dry  weather  flow  of  sewage    - 


Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
wither  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 


Ashton-in-Makerfield  U.  D.  Council. 

(Estimated^  20,000. 

8  to  10  gallons  per  day. 

8  water  supply. 
2  other  source?. 
^  subsoil. 

13  to  15  gallons  per  day. 

No  trade  refuse  dealt  with  in  the  districts  under  notic  . 
Population,  coal  mining  industry. 


In  the  districts  dealt  with  stoim  water  from  roads  and 
roofs  partially  is  allowed  in  sewers.  So  subsoil 
water  also  gets  in.  In  the  district  generally  both 
storm,  subsoil  and  surface  water  are  carried  by 
separate  surface  water  drains. 


Officer  under  whom  the  experiment  has  been  conducted      John  W.  Liversedge,  Surveyor. 

Name  and  qualification  of  chemist  who  has  made  the 
analyses.  i 


'(1)  What  is  the  capacity  in  gallons  of  the  subsidence 
tanks? 


Constructed  July,  1900.    18ft.  by  6ft.  by  2ft.  6ins.  dejp. 
Capacity  1,600  gallons. 


<2)  State  what  Quantity  of  sludge  was  produced  weekly  ;  No  actual  measurements  have  been  taken.  The  amouut 
in  the  subsidence  tanks,  and  at  what  intervals  |  of  dry  sludge  harrowed  from  the  works  since  July, 
the  sludge  was  removed.  1898,  to  the  present,  has  been  about  8  tons  in  addition 

to  the  sludge  in  the  body  of  the  beds. 

(3)  State  whether   the   flow    of   sewage    through    the   '   Continuous  flow, 
subsidence  tanks  was  continuous  or  intermittent.    ! 


(6)  What  was  the  water-holding  cai)acity  of  the  coarse 

be<ls  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
^'ive  the  duration  of  the  resting. 

(7)  (a)  What  was  the  water-holding  capacitv  at  com- 

mencement of  experiment  of  the  line  beds  when 
filled  with  the  filtering  material  ] 

(b)  What  was  the  depth  of  these  beds  ? 

(c)  What  was  the  nature  and  size  of  the  filtering 

material  1 


{4)J(a)  What  was  the  water -holding  capacity  at  com- 
mencement of  experiment  of  the  coarse  beds 
when  filled  with  the  filtering  material  ? 

(h)  What  was  the  depth  of  these  beds  ? 


(c)  What  was  the  nature  and  size  of  the  filtering 
material  ? 


(5)2Give  particulars  of  measurements  made  from  time  i 
to  time  during  the  experiment  of    the    water-   I 
holding  capacity  of  coarse  beds,  stating  in  each 
case  whether  the  measurement  was  made  after 
resting  or  not. 


No  actual  measurement  of  such  capacity  was  taken. 
I  estimated  the  water  capacity  at  half  the  cubic 
contents  of  the  rough  cinders,  or  total  holding 
capacity  level  to  bed  oi  cinders,  31,5CK)  gallons. 

3ft.  6in.  to  4ft.  for  first  contact,  or  average  depth, 
3ft.  9in.  Second  contact— 3ft.  to  3ft.  6in.,  average, 
3ft.  3in. 

Hard  cinder  clinker  from  local  collieries.  First  contact, 
all  clinker  retained  on  lin.  screen,  large  pieces  broken 
to  3in.  or  4in. 

No  experiments  have  taken  place,  but  from  personal 
observation  reducing  has  taken  place.  In  fact,  I  have 
during  the  past  fortnight  considered  it  advisable  to 
have  8  ins.  of  cinders,  the  top  layer,  taken  ofi"  and 
screened  on  1-in.  screen,  the  rough  cinders  put  back, 
and  the  detritus  removed.  New  cinders  added  to 
make  up  the  depth.  Owing  to  the  surface  water 
^tting  into  the  sewers  quantities  of  road  grit  found 
its  way  into  the  beds,  previous  to  putting  down  the 
subsidence  tanl^,  and  at  present  the  small  tank 
down  is  not  adequate  to  effect  proper  preliiuinary 
subsidence. 

No  experiments. 


I   (Estimated)  26,000  gallons. 

I 

3  ft.  to  3  ft.  6  in.,  average  3  ft.  3  in. 

All  cinders  passed  through  the  li-n.  screen. 
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(8)  (a)  Give  particulaw  of  measurements  raade  from 

time  to  time  during  the  experiment  of  the  water- 
heldinff  capacity  of  the  fine  beds,  stating  in  each 
case  whether  measurement  i/^-as  made  after  resting 
or  not. 

(6)  What  was  the  water-holding  capacity  of  fine  beds 
at  end  of  experiment  ?  If  th»  measurement 
was  made  after  resting,  please  give  the 
duration  of  the  resting. 

(9)  State   method   of    working  of   contact   beds*.  i.e., 

number  of  fillings  per  day  of  twenty-four  bourt* 
and  periods  of  (a)  filling,  (6)  standmg  full, 
(<?)  emptying,  and  («)  resting. 


No  ejj^perimentti  conducted. 


f  I 


AfptaaUm^ 


(10)  State  by  what  method  the   settled   sewage  was 
distributed  on  the  beds. 


in 


(11)  What  was  the    average    quantity  of   sewage   i 
gallonfl  dealt  with  dauy  ? 


(12)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results 
were  affected  by  such  increase. 


(13)  State  at  what  intervals  analyses  of  the  effluent 

were  made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by 
standing  before  oemg  analysed. 

(14)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds  ; 

(b)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ;  and 

(«;>  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were 
these  putrescible  ? 

(15)  Give  a  typical  analysis  of  the  crude  sewage  to  which 

the  experiment  relates. 

(16)  Between  what  dates  was  the  experiment  conducted  ? 

If    there    were   any  periods    of    rest,  state    their 
duration. 

(17)  Give  particulars  of  any  observations  which   may 

have    been    made    of    the    temperatures    of    the 
contact  beds  at  different  depths. 


d '"«'. 


(18)  Was   anv  nuisance    caused    by    the    experimental 
works  f 


(10)  Is  the  experiment  still  proceeding  ? 

If  ao,  may  the  Commission  inspect  the  works^  should 
tbey  deem  it  desirable  to  do  so  ? 


No  direct  experiment  has  been  conducted,  but  from 
observation  it  would  appear  that  the  fine  beds  in  the 
works  under  notice  aid  not  diminish  in  capacity 
as  the  rough  beds  referred  to. 

Number  offillings,  1,  2,  or  3,  depends  on  dry  or  wet 
weather  flow.  First  Contact.— (a)  filling,  dnr  weather, 
8  hours  to  10  hours,  (6)  2  hours  to  4  hours,  (c)  2  hours 
to  4  hours,  (e)  8  or  12  hours,  sometimes  16  hours ; 
these  times  are  halved  or  further  reduced  in  periods 
of  rain.  Second  Oontact— Effluent  from  first  contact* 
is  spread  over  as  great  an  area  as  possible^  and 
percolates  gently  through  the  fine  cinders;  better 
results  were  perceived  by  this  system  than  by  closing 
the  outlet  valve  and  filling  the  bed  full,  with  emptying 
and  resting  i)eriods.  The  aeration  of  the  bed  seemed 
more  complete. 

By  means  of  half -pipes,  stoneware,  run  diagonally  and 
across  the  Ixjds,  and  changed  from  time  to  time. 

Dry  weather  12,000  to  16,000  gallons,  wet  weather 
25,000  to  50,000  gallons  and  over ;  the  latter  quantities 
imperfectly  dealt  with. 


Yes. 


The  result  of  admitting  storm  water  has  the  effect  of 
chilling  the  beds  and  rendering  less  active  the  bacteria, 
and  better  results  are  noticed  from  crude  sewage  with 
high  temjierature  than  from  diluted  sewage  by  storm 
water.  1  do  not  think  more  than  3  or  4  times  the  dry 
weather  flow  should  be  put  through  crude  sewage 
beds,  but  that  land  or  separate  storm  beds  would  be 
advisable. 


No  analysis. 


July,  1898,  to  the  present  time. 

Short  periods  of  rest  in  summer;  each  bed  ajout  one 


I 


mont 


The  beds  have  not  been  affected  by  frost — that  is,  the 
working  has  not  been  discontinued.  No  notes  of 
temperature  have  been  taken.  But  greater  activitv  of 
insect  life  and  better  effluent  have  been  noticed  in 
summer  than  winter. 

No  ;  no  complaints  whatever.  The  effluent  passing 
from  the  works  has  i^assed  into  the  brook,  and  been 
used  for  steam-generating  purposes.  There  has  been 
some  slight  smell  noticeable  since  the  small  subsidence 
tank  was  laid  down  ;  before  no  smell  was  perceptible. 

Yes. 

The  works  are  still   in  operation,  and  I  feel  sure  my 
Council  would  offer  your  Commission  every  facility 
r  if  you  thought  it  desirable  to  inspect  the  woiks. 
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Appendix  9C.  (SO)  Give    particulars   of   any   other   observations  of 
importance  which  were  recorded. 


(21)  What  inferences 
experiment  ? 


have    been    drawn    from    the 


(22)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole 
of  the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructinj^  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers ; 

(&)  what  would  be  the  estimated  annual  cost  per 
head  of  purifving  the  sewage  by  this  system 
— excluding  the  annual  repayment  of  any 
loan. 


I  consider  it  desirable:  1.  I'hat  a  preliminary  subsi- 
dence chamber  and  tanks  be  constructed  to  prevent 
nit  and  paper  and  solids  getting  on  the  surface  of  the 
beds  and  clogging  them.  2.  That  storm  water 
should  be  limited  as  far  as  oossible  from  passing  into 
beds  which  are  intended  to  break  up  and  hquefy  solids, 
as  the  cool  water  has  the  effect  of  retarding  the  action 
of  the  beds^  and  that  fine  cinder  filters  or  Gmd  for  this 
purpose  nught  with  advantage  be  used.  The  beds 
work  better  after  the  season  of  rest. 

A  black  effluent  from  the  first  series  will  fpve  a  clear 
effluent  from  the  second  series,  whereas  a  milky  effluent 
from  first  gives  often  a  milky  effluent  from  second. 

The  effluent  in  winter  not  quite  so  good  as  in  summer. 
The  fine  beds  should  not  nave  material  of  less  mesh 
than  ^  in.  '  ]  inch  to  i  inch  works  satisfactory. 

That  it  is. not  absolutely  neces.sary  to  construct  expen- 
sive concrete  and  brick  beds  where  claj  land  is  obtain- 
able except  for  the  detritus  or  setUmg  tanks.  The 
works,  including  Lo^^e  Bank  and  Grarsw(X)d,  which  deal 
with  population  of  2,500,  cost  £450,  were  constructed 
out  of  current  rate.  Of  this  amount,  £150  was  spent  in 
wrought  iron  fencing  and  £20  in  roads,  leaving  nett  cost 
of  works  at  £280.  The  results  arrived  at  have  en- 
couraged my  Council  to  extend  the  system,  and  beds 
of  a  similar  nature  have  been  constructed,  to  deal  with 
a  population  of  10,000,  and  for  which  purpose  1^  acres 
of  beds  have  been  provided,  the  cost  of  which  will  be 
£1,100, ;  these  beds  will  be  working  in  the  course  of  one 
month  and  no  sewage  has  yet  been  put  through  them. 

An  area  of  land  is  being  prdvided  at  Garswood  and  Lowe 
Bank  for  storm  water,  and  steps  are  being  taken  to  take 
out  all  the  storm  water  poaaihle  from  the  sewers. 

Yes,  if  required. 


£110  per  1,000  of  population,  or,  say  28.  6d.  per  head. 


One  man  could  look  after  works  dealing  with  a  population 
of  1,000,  with  slight  help  at  times.  One  man  would 
be  required  to  attend  on  smaller  works,  which  would 
increase  the  cost.  It  has  cost  for  maintenance  £60  per 
annum  for  Lowe  Bank  and  Garswood  Works,  or  about 
6d.  per  head  of  population  per  annum. 


m 


indsof 


J^ote  1.— It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  various  compou 
itrogen  may  be  stated  in  terms  of  nitrogen,  thus  :-^ 

Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen  ; 
Nitrous  nitrogen  ; 
Nitric  nitrop^en  ; 
Total  organic  nitrogen. 

yote  2.— The  expression  "  Subsidence  tank "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
"  Septic  '*  action  is  produced. 


John  W.  Liversedge,  Surveyor. 

Signature  of  Officer  under  whose  direction  the 
experiment  wa9  conducted. 
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EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  SUBSIDENCE  TANKS  AND 

CONTACT  BEDS.    (SINGLE  CONTACT.) 


Appendix  90 


Name  of  authority 

Population  of  district 

Water  supply  per  head  of  the  population 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ?      -        -        . 

If  so,  state  from  what  processes  it  is  derived,  and, 
approximately,  what  percentage  of  the  totaJ  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted 

Name  and  qualification  of  chemist  who  has  made  the 
luialyses. 


(1)  What  is  the  capacity  in  gallons  of  the  subsidence 

tanks? 

(2)  State  what  quantity  of  sludge  was  produced  weekly 

in  the  subsidence  tanks,  and  at  wnat  interva  Is  the 
sludge  was  removed. 

<3)  State  whether  the  flow  of  sewage  through  the  subsi- 
dence tanks  was  continuous  or  intermittent. 

<4)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  coarse  beds 
when  filled  with  the  filtering  material  ? 

(6)  What  was  the  depth  of  these  beds  ? 

(<*)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

<5)  Give  particulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 

<^))  What  was  the  water-holding  capacity  of  the  coarse 
beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

<7)  (fi)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ? 

{b)  What  was  the  depth  of  these  beds  ?     -        -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

<8)  (a)  Give  partictdars  of  measurements  made  from 
time  to  time  during  the  experiment  of  the 
water-holding  capacity  of  the  fine  beds, 
stating  in  each  case  whether  measurement 
was  o^ide  after  resting  or  not. 

(6)  What  was  the  water-holding  capacity  of  fine 
beds  at  end  of  experiment  1  If  the  measure- 
ment was  made  after  resting,  please  give  the 
duration  of  the  resting. 

<9)  State  method  of  working  of  contact  beds,  i>.,  number 
of  fillings  per  day  of  24  hours,  ana  periods  of 
(a)  filling,  (6)  standing  full,  (r)  emptying,  and 
(«)  resting. 


<1<^)  State  by  what  method  the  settled  sewage  was  dis- 
tributed on  the  beds. 

<11)  What  was  the  average  quantity  of  sewage  in  gallons 
dealt  with  daily  ? 

(1-2)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results 
were  affected  by  such  increase. 


Burgees  Hill  Urban  District  Council. 

6,000. 

18  gallons  per  day. 

About  100,000  gallons  per  day. 

No. 


Only  partially  excluded. 

Surveyor  E.  Brown. 
R.  A.  Cripps,  F.I.C. 


750  gallons. 

Usually  filled  in  a  week  and  emptied  in  a  week. 


Continuous  when  used.     The  tanks  are  in  duplicate  and 
one  is  in  use  while  the  other  is  emptied. 

No  coarse  beds. 


9,000  gallons. 


3  ft.  6  in.  deep. 

Mainly  furnace  clinkers,  some  coke  passed  through  a 
i-in.  screen  and  rejected  by  a  i-in.  screen. 

This  has  not  been  donei  but  the  capacity  is  very  little 
reduced  in  six  months  use. 


Not  been  measured. 


Worked  automatically,  average  time  of  filling  two  hours, 
and  worked  in  a  set  of  four  beds,  each  bed  fill^  three 
times  per  day. 

(a)  Average    -        -    2  hours. 

(c)        „  -        -     1*    „ 

(«)        »  -        -     2i    „ 


•2      »» 


Distributed  by  automatic  gear  through  valves,  pipes  and 
channels. 

About  100,000  gallons. 


Yes. 


More  than  doubled,  but  the  results  remain  about  the 
same,  dilution  of  sewage  compensates  for  the  increase 
of  flow. 
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Appeodix  90.  (^K  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through,  filter  paper  or.aUowed  to  clear  by  stand- 
ing before  being  analysed. 

(14)  Give  (a)  the  only  analysis  of  the  final  effluent  from 
th^oeds.  


Only  one  analysis  has  been  taken.    No. 


{d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  settled  sewage  as  it  went 
on  to  the  farm. 

(e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were 
these  putrescible  ? 

(15)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


I  Total  solids  .     -       -       -       . 
Solids  in  suspension- 
Chlorine    -        -        -        -        . 

,  Ammonia  (N  as) 
Albuminoid  ammonia 

I   Oxygen  absorbed  in  three  hours 

I   Nitrites 

.   Nitrogen  as  nitrates 

1   101-42. 


B*14.    N©  evidence. 


Total  solids     -        -        -        - 
Solida  in  suspension 
Chlorine-        .        .        .        _ 
Ammonia  (as  N)     - 
Albuminoid  ammonia 
f  .Oiqrytt  flhinrbed  in  thripehomaa. 

Nitrites absent. 

Nitrogen  as  nitrates        -        -        „ 


81-42   parts  per  100,0001 
214 
11*85 
3-85 
-24 
•554 

very  large  traces. 
•447    parts  per  100,000. 


•J 

»7 


n 
n 

M 


172-14  parts  per  100,000. 

101-42 
11-28 
17-20 

4-00 

8-03 


n 


n 
n 

V 


(16)  Between  what  dates  was  the  experiment  conducted  ? 

If  there  were  any  periods  of  rest,  state  their  dura- 
tion. 


JBeds  have  been  working  continuous  for  four   nK>nthB 
previous  to  the  analysis  being  made. 


(17)  Give  particulars  of   any  observations  which  may  i   Was  not  taken,  but  notices  effluent  was  often   brighter 
have  been  made  of  the  temperatures  of  the  contact  ;       on  bright  sunshiny  days, 
beds  at  different  depths. 


(18)  Was  any    nuisance   caused    by    the  experimental 

works? 

(19)  Is  the  experiment  still  proceeding  ?  - 

If  80,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(20)  Give  particulars  of  any  other  observations  of  im- 

portance which  were  recorded. 


(21)  What  inferences  have  been  drawn  from  the  experi- 

ment ? 

(22)  If  it  is  considered  that  it  wcmW  be  practicable  to 

adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers. 

(/»)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repayment  of  any  loan. 


None. 

The  beds  are  still  in  use. 
Yes. 


These  beds  are  used  as  a  supplemental  treatment  to  a 
clay  sewage  farm.  It  has  been  found  that  in  summer 
or  very  dry  weather  the  clay  cracks  and  the  purifica- 
tion was  very  imperfect,  and  the  stream  into  which  the 
effluent  discharged  became  polluted,  but  since  the 
introduction  of  the  bacteria  beds,  through  which  all 
the  effluent  from  the  farm  passes,  the  stream  has  been 
cleansed,  and  little,  if  any,  evidence  is  now  seen  that  a 
sewage  effluent  discharges  into  the  stream. 

Up  to  the  present  date  we  have  found  the  beds  effect  all 
that  was  expected,  and  we  propose  to  continue  them 
in  connection  with  the  sewage  farm. 

The  whole  of  the  sewage  is  treated  by  this  system, 


The  beds  cost  725^. 


No  calculations  made. 


y^ote  1.— It  is  requested  that  all  analyses  may  be  stated  in  parts  i^r  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen  ; 
Nitrous  nitrogen  ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 

A^ote  2. — The  expression  **  Subsidence  tanks "  is  intended  to  denote;|tanks  which *are  used  so  that  little  or  no 
"  Septic  "  action  is  produced. 

Edw.  Beown, 
[  Signature  of  Officer  under  whose  direct?cn 
the  experiment  wasjonducted. 
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Appendix  iN^ 


Form  D. 

EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  SUBSIDENCE  TANKS  AND  CONTACT  BEDS. 

(SINGLE  CONTACT.) 


Name  of  authority 


I  Corporation  of  Croydon. 


The  following  replies  relate  to  South  Norwood  Farm  only  ;— * 


Population  of  district      -        -  .        -        -        - 

Water  supply  per  head  of  the  population 

Estimated  dry  weather  flow  of  sewage     -        -        -        - 

Is  any  trade  refuse  taken  into  the  sewers  ?      -        -        - 

If  80,  state  from  what  processes  it  is  derived,  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil,  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


21,000  draining  to  this  farm. 

25  gallons  per  day. 

600,000  gallons  per  day. 

Very  little,  excepting  from  slaughter-houses. 


Partially. 

Mr.  John  Figg,  tha  Farm  Manager. 

Mr.  Farmer,  the  Corporation  Farm  Analyst. 


(i)  What  is  the  capacity  in  gallons  of  the  subsidence 
tanks'? 


(2)  State  what  quantity  of  sludge  was  Droduced  weekly 

in  the  subsidence  tanks,  and  at  what  intervals  the 
sludge  was  removed. 

(3)  State  whether  the  flow  of  sewage  through  the  sub- 

sidence tanks  was  continuous  or  intermittent. 

(4)  {a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  coarse  beds 
when  fill^with  the  filtering  material  ? 

(b)  What  was  the  depth  of  t*hese  beds  1    -        -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 

material  ? 

(5)  Give  particulars  of  measurements  made  from  time 

to  time  during  the  experiment  of  the  water- 
holding  cai)acity  of  coarse  beds,  stating  in  each 
case  >viiether  the  measurement  was  made  after 
resting  or  not. 

(t))  What  was  the  water-holding  capacity  of  the  coarse 
beds  at  end  of  experiment! 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

(7)  (a)  What  was  the  wat«r-holding  capacity  at  com- 

mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ? 

{0)  Whsit  was  the  dei)th  of  these  beds  ?     -        -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

(8)  (a)  Give  particulars  of   measurements  made   from 

time  to  time  during  the  experiment  of  the 
water-holding  capacity  of  the  fine  beds,  stating 
in  each  case  whether  measurement  was  made 
after  resting  or  not. 

(b)  What  was  the  water-holding  capacity  of  fine  beds 
at  end  -f  experiment  ?  If  the  measurement 
was  made  after  resting,  please  give  the  dura- 
tion of  the  resting. 

(9)  State   method   of   working   of  contact  beds,  z.g., 

number  of  fillings  per  day  of  24  hours,  and  periods 
of  (a)  filling,  (6)  standing  full,  (c)  emptying,  and 
(«)  resting. 

(10)  State  by  what  method  the  settled  sewage  was  distri- 
buted on  the  beds. 

{U)  What  was  the  average  quantity  of  sewage  in  gallons 
dealt  with  daily  ? 


The  open  outfiall  sewers  on  the  farm  through  which  the 
sewage  passes  to  the  contact  beds,  and  usually  have 
about  25,000  gallons  of  sewage  in  them  slowly  passing 
to  the  beds. 

About  one  cube  yard  a  week,  which  is  t^moved  monthly. 


Continuous. 


From  a  test  made  in  a  measure  by  filling  water  into  the 
ballast  it  held  60  per  cent,  of  water. 

3  ft  10  in. 

Burnt  ballast  rejected  by  a  sieve  with  inch  mesh. 

No  measurements  have  been  taken ;    the  level  of  the 
beds  is  too  high  to  do  this  with  any  accuracy. 


No  particulars  taken. 


No  fine  beds  constructed. 


Two  fillings  in  24  hours,  but  on  Sundays  only  one  filhuK 
Times  :  (a)  1*  hours,  (6)  2  hours,  (c)  H  hours,  (e)  24 


hours. 


By  earthenware  half-pipes  on  the  top  of  the  beds. 
About  450,000  gallons 
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Appendix  9.  (1^)  ^^  ^^^  quanti^  of  sewage  dealt  with  increased  in 

time  of  atorm  f 

If  aa  state  to  what  extent,  and  how  the  results  were 
afiected  by  such  increase. 

(13)  State  at  what  intervals  analyses  of  the  effluent  were 

made,  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  stand- 
ing before  being  analysed. 

(14)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds  ; 

(b)  the  best  analysis  of  the  final  effluent,  and  date 

when  sample  was  taken ;  and 

(c)  the  worst  analysis  of  the  final  effluent,  and  date 

when  sample  was  taken  ; 


((f)  the  average  of  the  estimations  made  of  the  solids 
in  susnension  in  the  settled  sewage  as  it  went 
on  to  tne  coarse  bed. 

(e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were  these 
putrescible  ? 

(15)  Give  atypical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


(16)  Between  what  dates  was  the  experiment  conducted  ? 

If  there  were  any  periods  of  rest,  state  their  dura- 
tion. 


(17)  Give  particulars  of  anv  observations  which  may 

have  been  made  of  the  temperatures  of  the  con- 
tact beds  at  different  depths. 

(18)  Was  anv  nuisance  caused    by   the   experimental 

works  f 

(10)  Is  the  experiment  still  proceeding  ?  - 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(20)  Give  particulars  of  any  other  observations  of  im- 
portance which  were  recorded. 


(21)  What  inferences  have  been  drawn  from  the  experi 
ment? 


(22)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  tins  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  What  wotdd  be  the  estimated  capital  cost  ner 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers. 

(6)  What  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repayment  of  any  loan. 


No.  At  such  times  storm  water  passes  through  other 
sedimentary  tanks,  and  then  over  the  land  by  broad 
irrigation. 

Analyses  of  the  effluent  are  made  weekly  from  one  bed 
in  rotation,  and  they  are  shaken  before  analyses. 


Oxygen  abiorbed 


i  hour. 


4  houn. 


Chlorine. 


AmmonUcftl 
Nitrogen. 


Allm- 

nifuold 

Nitrogen. 


Date. 


(6)* 


116 

2-18 

8-6 

2-18 

0-82 

0*41 

0-02 

5-7 

0-86 

0-12 

1-11 

2*78 

8*6 

8-e 

0-54 

Nov.  2..1899. 
Dec  24, 1000. 


42-8. 


*  Coaraehed. 


57.    Sometimes  slightly. 


Oxygen  absorbed. 

Chlorine. 

i  hour. 

4  hours. 

3-82 

7  01 

8-7 

Ammoniacal 
Nitrogen. 


8-09 


Albuminoid 
Nitrogen. 


IDl 


The  experimental  bed  has  been  in  constant  use  since 
April  16th,  1898,  with  three  partial  rests  of  a  fortnight 
each,  when  the  bed  was  filled  once  a  day  inst€«ia  of 
twice. 

The  other  five  beds  have  been  in  use  from  one  to  six 
months  without  a  rest. 

None  taken. 


None. 

ft 

Permanent  works  have  been  constructed  for'  three- 
fourths  of  the  drv-weather  flow.  The  works  can  be 
seen  any  time  witnout  any  notice. 

The  land  upon  which  the  effluent  from  the  contact  beds 
flows  is  a  stiff  soil  overlying  the  London  clay,  the  soil 
varying  from  9  to  12  inches  in  thickness. 

The  solids  from  the  sewage  are  now  kept  from  coTering 
the  surface  of  the  farm,  allowing  the  soil  to  aerate, 
and  the  appearance  of  the  farm  is  very  much  improved, 
as  also  the  effluent  from  it. 

The  single  contact  (coarse  bed)  is  a  most  valuable  assist- 
ance to  broad  irrigation,  and  enables  an  area  of  land 
to  cleanse  double  tne  quantity  of  sewage  that  it  would 
do  without  the  contact  beds. 

Our  experience  is  only  with  one  contact  (coarse  bedX  *he 
effluent  still  passing  over  the  land  in  broad  irrigation 
as  it  did  before  the  contact  beds  were  made. 

(a)  Our  cost  for  the  beds  has  been  28.  6d,  per  head 
for  construction. 

(6)  The  cost  of  working  the  contact  beds,  including 
the  extra  pum[>iiig,  will  be  about  lid.  per  head 
|)er  annum. 


Jfote  1.— It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 

Note  2.— The  expression  "  Subsidence  tanks  "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
"  Septic  "  action  is  produced. 

T.  Walkek,  Borough  Engineer. 
Signature  of  Officer  under  whose  direction 
the  experiment  was  conducted. 
January  26th,  1901. 
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FormD. 


PERMANENT  WORKS  FOR  THE  TREATMENT  OF  SEWAGE  IN  SUBSIDENCE 

TANKS  AND  CONTACT  BEDS  CRINGLE  CONTACT). 


Name  of  authority  - 


Population  of  part  of  district  referred  to  - 

Water  supply  per  head  of  the  population       ... 

Estimated  or  measDred  dry  weather  flow  of  sewage 

Ifi  any  trade  refuse  taken  into  the  sewers  1      .       •        - 

If  so,  state  from  what  processes  it  is  deriyed,  and, 
approximately,  what  percentage  of  the  totaJ  diy 
weather  flow  of  sewage  is  made  up  of  trade 
refuse. 

Is  the  storm,  soil,  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  1 

Officer  under  whom  the  worics  are  conducted  -       -       - 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


The  Himalet  Rural  District  ConndL 
Estimated  at  2,000. 
SgalloDBperday. 


Appendix  90 


No. 


PartiaDy. 


Dr.  Bode,  M.O.H.,  Rothwell,  Leeds. 
None  madei 


(1)  What  is  the  capacity  in  gallons  of  the  subsidence 

tanks? 

• 

(2)  State  what  quantity  of  sludge  was  produced  weekly 

in  the  subsidence  tanks^  and  at  what  intervals  tne 
sludge  was  removed. 

(3)  State  whether  the  flow  of  sewage  through  the  subsi- 

dence tanks  was  continuous  or  intermittent. 

(4)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  coarse  beds 
when  filled  with  the  filtering  material  ? 

(6)  What  was  the  depth  of  those  beds  ?     -       -       > 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 


(5)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 

(6)  What  wa.s  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

(7)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ? 

(b)  What  was  the  depth  of  these  beds  ? 

(e)  What  were  the  nature  and  size  of  the  filtering 
material? 

(8)  (a)  Qive  particulars  of   measurements  made  from 

*time  to  time  during  the  experiment  of  the 
water-holding  capacity  of  the  fine  beds,  stat- 
ing in  each  case  whether  measurement  was 
made  after  resting  or  not. 

(6)  What  was  the  water-holding  capacity  of  fine  beds 
at  end  of  experiment?  If  the  measurement 
was  made  after  resting,  please  give  the  dura- 
tion of  the  resting.    » 

(«)  State  method  of  working  of  contact  beds,  i.e.,  number 
of  fillings  per  day  of  twenty-four  hours,  and 
periods  of  (a)  filling,  (6)  standing  full,  (r)  empty- 
ing, and  (e)  resting. 

(10)  State  by  \vhat  method  the  settled  sewage  was  distri- 
buted on  the  beds. 


20,310  gallons. 


825  eabie  ft  dudge  weekly.    Removed  fortnightly. 


Continaous. 


Sfeet 


Bottom,  1  ft  6  in. 
Middle,  2  ft  0  in. 
Top,        1  ft  6  in. 


2i  in.  broken  stones. 
Broken  dinkers. 
Coke  breeze. 


)  Only  one  class  of  beds. 


Filled  in,  2  hours ;  standing  full,  2  hours ;  emptying  and 
resting;  4  hours. 


Channel  and  pipes  from  settling  tanks.    Wooden  spouts 
across  centre  ot  contact  bed«. 


1213. 


3N 


414 


ROYAL  COMMISSION  OK  SEWAGE   DISPOSAL: 


Appendix  9C  (ii)  What  waa  the  average  quantity  of  sewage  in  gallons 
dealt  with  daily? 

(12)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  ' 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 


Tes^  very  much. 


(13)  State  at  what  intervals  analyses  of  the  effluent 

made,  and  whether  the  samples  were  filtered 
through  filter  paper,  or  allowed  to  clear  by  stand* 
ing  before  being  analy^^- 

(14)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds. 

(b)  The  best  analvsis  of  the  final  effluent,  and  date 

when  sample  was  taken,  and 

(c)  The  worst  analysis  of  the  final  effluent,  and  date  [ 

when  sample  was  taken. 

(d)  The  average  of  the  estimations  made  of  the 

solids  in  suspension  in  the  settled  sewage  as 
it  went  on  to  the  coarse  bed. 

(e)  The  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the   final  effluent.     Were 
these  putrescible  1 

(15)  Give  a  typical  analysis  of  the  crude  sewage  to  which 

the  experiment  r^tes. 

(16)  Between  what  dates  was  the  experiment  conducted  t 

If  there  were  any  periods  of  rest,  state  their  dura- 
tion. 

(17)  Give  particulars  of  any  observations  which  may 

have  been  made  of  the  temperatures  of  the  contact 
beds  at  different  depths. 

(18)  Was  any  nuisance  caused  by  the  works?  -       -       - 

(19)  Is  the  experiment  still  proceeding!  • 

If   so,  may  the   Commission   inspect  the  works, 
should  they  deem  it  desirable  to  do  so  ?  * 


(20)  Give  particulars  of  any  other  observations  of  import- 
ance which  were  recorded. 


(21)  What  inferences  have  been  drawn  from  the  experi- 
ment? 


(22)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  What  would  be  the  estimated  capital  cost  p&t 

head  of  constructing  the  works  of  disposed, 
excluding  the  cost  of  land  and  cost  of  sewers  T 

(b)  What  would  be  the  estimated  annual  cost  per 

head  of  purifjdng  the  sewage  of  this  system— 
excluding  the  annual  repayment  of  any  loan  ? 


None  made. 


I    I 


'«    •  i.  .. 


1' 


I    I 


Been  working^  or  &  years. 


No. 


.}. 


Yes. 


■■.    5-       t    .• 


West  .Hiding  Rivers  Board  Inspector  has  frequently 
expressed  nis  satisfaction  with  tne  effluent. 

That  the  .system,  if  properly  worked,  is  very  efiicient  in 
dealing  with  domestic  sewage,  but  neglect  in  manage- 
ment would  soon  ruin  the  beds  and  render  them 
worthless.  ■ 


Ten  shillings  per  head. 


Sixpence. 


JVote  1. — ^It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus : — 

Ammoniacal  nitrogen,,^  • 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitr'^en  ; 
Total  oiganic  nitrogen. 


Note  2. — The  expression  "  subsidence  tanks  '  is  intended  to  denote  tanks  whkh  are  used  so  that  little  or  no 
septic  "  action  is  produced 

Joseph  Buck. 

Signature  of  Officer  under  whose  directioa 
the  experiment  was  conducted. 
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Fonn  D. 

EXPERIMENT  ON  THE  TREATMENT  OF  SEWAQB  IN  SUBSIDENCE  TANKS  AND  CONTACT 

BEDS    (DOUBLE  CONTACT.) 


Name  of  authority  -       -       -s-       -'.  - 
Population  of  district      -        -'-.•     -        -        - 
Water  supply  per  head  of  the  population     .   - .      - 

Estimated  or  measured  dry  weather  flow  of  sewage- 

..'•*..'■ 

Is  any  trade  refuse  taken  into  the  sewers ?      -*.'".'     " 

If  so,  state  from  what  processes  it  is  derive4  and, 
approximately,  what  percentage  of  the  total  diy 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partiaJly,  !   Partially, 
excluded  from  the  ordinary  sewers  ? 


Eeighley  Corporation. 

About  41,000. 

About  32  gallons   per   day   for  domestic   and   trade 
purposes. 

115,000  {[itllons   per   hour   during  dasrtime,  or  about 
If  miUion  gallons  per  day. 

Tes. 

Wooloombers'  snda,  tanneries,  yam  washing,  magma  or 
grease^  dyewater,  about  20  per  cent. 


Appendix  9C, 


Officer  under  whom  the  expe^ment  has  been  conducted. 

Name  and  qualiflcation  of .  chem\st  who. has  made  the 
analyses. 


Borough  Engineer. 

Rimmington  &  Son.  Chemists,  Bradford ;  Richardson,. 
Cily  Analyst,  Bradford. 


(I)  What  is  the  capacity  in  gallons  of  the  subsidence 

tanks? 

2)  State  what  quantity  of  sludge  was  produced  weekly 
in  the  subsidence  tanks,  and  at  what  intervals  the 
sludge  was  removed. 

(3)  State  whether  the  flow  of  sewage. thixiugh  the  sub- 

sidence tctnks  was  continuous  or  intermittent. 

(4)  (a)  What  was  the  water  holding  capacity  at  com- 

mencement of  experiment  of  the  coarse  beds 
when  fllled  with  tne  filtering  material  ? 

{b)  What  was  the  depth  of  these  beds  ?  '  -        - 

(c)  What  was  the  size  of  the  filtering  material  ? 

• 

(5)  Give  particulars  of  measur^oaents  made  from  time^  to 

time  during  the  experiment  of  ^  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  iimde> after*  resting 
or  not. 

.'. " '     '      '  '  •  t ' .'  *    * ' ' 

(6)  What  was  the  water-holding.  .cai)acity  q(  the.  coarse 

beds  at  end  of  experiment^?.,  .   ^  .  •       < 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

(7)  (a)  What  ^as  the  water-holding  cafmeitv  at  com- 

mencement of  experiment  of  the  fine  beds  when 
filled  with  the  filtering  material  ? 

(h)  What  was  the  depth  of  these  beds  T    - 

(e)  What  was  the  size  of  the  filtering  material  ?    .    - 

(8)  (a)  Give  particulars   of   measurements  made  from 

time  to  time  during  the  experiment  of  the 
water-holding  capacity  of  the  fine  beds,  stating 
in  each  case  whether  measurement  was  made 
after  resting  or  not. 

(b)  What  was  the  water-holding  capacity  of  fine 
beds  at  end  of  experiment!  It  the  measure- 
ment was  made  after  resting,  please  give  the 
duration  of  the  resting. 

(9)  State  method  of  working  of  contact  beds,  i,e,,  number 

of  fillings  per  day  of  twenty-four  hours,  and 
periods  of  (a)  filling,  (b)  standing  full,  (c)  emptying, 
and  (e)  resting. 

10)  State  by  what  method  the  settled  sewage  was  dis- 
tributed on  the  beds. 

(II)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ] 

(12)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  ? 

If  90,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 


About  9,000  gallons. 
AToto. — ^The  experimental  tanks  are  on  a  small  scale. 

During  the  six  months  that  the  experiments  have  been 
tried  there  has  been  practically  no  accumulation  of 
sludge. 

Intermittent. 


920  gallons  at  present. 

3  ft  3  in.  of  coke. 

yar3nlng  from  2  in.  to  }  in. 

No  measurements  have  been  token. 


^00  5. 


920  gallons  at  present. 

3  ft  6  in. 

1  in.  to  1^  in. 

No  measurements  have  been  taken. 


SieS. 


Three  fiUings  per  24  hours. 

(a)  5  a.m.,  1  p.m.,  and  9  p.m.,  or  3  hours. 

(b)  8  a.m.,  5  p.m.,  and  1  a.m.,  or  3  hours  full. 

(c)  5  minutes. 

(e)  5  hours  empty  or  aerating. 

Through  a  3  in.  pipe  into  a  wooden  carrier  9  in    wide 
and  6  in.  deep,  with  grooves  at  sides. 

Three  times  filling.    920  gallons  x  3  =  2,7t5Uga  ions  per 
day. 

Na 
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SOTAT  CX>lflI18SI<»(  ON   SEWAGE  DISPOSAL: 


Appendix  9C.  (13)  State  at  what  intervals  analyseB  of  the  efflnflot  were 

made  and  whether  the   sampks  woe  filtered 

throng  filter  paper  or  allowed  to  dear  hy  steading 
before  being  anaJgnBed. 

(14)  Give  (a)  the  aveiage  of  the  analysea  of  tibft  final 
effluent  from  the  beda* 


Samples  have  been  sent  to  F.  Bimmington '  h  Son« 
Chemists,  Bradford,  and  F.  W.  Bichardson,  City 
Analyst,  Bradford,  and  eopiea  of  reports  are  enclosed. 


Analytical  Laboratory.  9,  Bridge  Street, 
Bradford,  17th  August  1900. 

Certificate  of  Analysis  of  two  samples  of  Sewage  Water 
received  from  W.  H.  Hopkinson,  Esq.,  A.M.I.C.E., 
Boroo^  Engineer,  KeigUey. 


The  results  are  stated  in  grains  per  gallon. 


Suspended  matter         .       .  - 

Total  solid  matter         .        .  - 
Organic  and  volatile  matter 

Salme  matter        -        -        .  - 

Chlorine 

Free  ammonia       -        -       -  - 

Albuminoid  ammonia    -        -  - 

Oxygen  absorbed  in  three  hours  - 


Crude 
Sewage. 

4-76 
27-75 
9-21 
18-54 
3-08 
1-395 
0196 
1-432 


Effluent. 

1-27  • 

30-45 
5-91 

24-54 
3-22 
0-2247 
00448 
0-316 


(signed)      F,  M,  Bimmington  d:  Son. 

"  Cmde  Sewage  "  taken  out  of  carrier. 
"  Effluent "  after  passing  detritus  tank,  sedimenta- 
tion tank  and  1st  and  2nd  contact  beds. 


City  Analyst's  Office,  Bradford, 
23rd  August  1900. 

Analytical  Beport  upon  two  samples  of  Sewage  from 
W.  H.  Hopkinson,  Esq.,  .Borough  Engineer,  Keighley. 
received  21st  AugCttt  1900. 


Grains  per  Gallon. 


sSTaJl    ^"«"'- 


Total  vediment 


In  solution : 
Total  s6lids  -        "        "      .  " 
Alkalinity  equal  to  sulphuric  acid 
Oxygen  abbeorbod  in  four  hours     • 
Free  ammonia 
Albuminoid  ammonia   -       -       - 


100 


300 
12-3 

•875 
105 

•456 


Percentage  Puriiicatiou  effected  on— 

(1)  The  absoroed  oxygen  '    -        -        - 

(2)  The  albuminoid  ammonia 


trace 


-46 

Tm 

-160 

•140 

165 


82-6 
66-0 


Average  _        .        .         .     74-3 

The  effluent  shows  a  high  degree  of  purification. 

(Signed)      F.  W.  Richardion. 

"  Crude  Sewage  "  taken  out  of  carrier. 
"  Effluent  ^  after  passing  detritus  tank,  sedimenta- 
tion tank  and  1st  and  2nd  contact  beds. 


Analytical  Laboratoiy.  9,  Bridge  Street, 
Bradford,  ^8th  August  1900. 

Certificate  of  Analysis  of  two  samples  of  Sewage  Water 
received  from  W.  H.  Hopkinson,  Esii.,  A-Xf.I.C.E., 
Borough  Engineer,  Keighley. 

The  results  are  stated  in  Grains  per  Gallon. 


Suspended  matter         ... 

Total  solid  matter         -       .  - 
Or^nic  and  volatile  matter 

Sahne  matter        -        .       -  . 

Chlorine        -        -        -        -  - 
Free  ammonia       -        - 

Albuminoid  ammonia   -        .  - 

Oxygen  absorbed  in  three  hours  - 


No.  1. 

24  Aug. 

23-15 
52-21 
20-59 
31-62 
3-64 
1*533 
0-595 
3-708 


No.  2. 
25  Au^. 

0-49 

44-05 
9-05 

35-00 
4-34 
2-061 
0*2828 
1-524 


(Signed)      F.  AL  Rimmington  4s  Stm, 

No.  1  crude  sewage  taken  out  of  carrier. 

No.  2  effluent  from  Na  2  intermittent  filtration 
bed  on  contract  drawing  and  24  hours  oiter  crude 
sewage  was  put  into  the  surfaoe  of  the  bed. 
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{b)  The  best  analysis  of  the  final  efiQuent  and  date 
when  sample  was  taken,  and 

(c)  The  worst  analysis  of  the  final  effluent  and  date 

when  sample  was  taken. 

(d)  The  ayerage  of   the  estimations  made  of  the 

solids  in  suspension  in  the  settled  sewage  as 
it  went  on  to  the  coarse  bed. 

{e)  The  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were 
these  putrescible  ? 

(15)  Oiye  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 

<16)  Between  what  dates  was  the  experiment  conducted? 
If  there  were  any  periods  of  rest,  state  their  duration. 


10-36 

1-61 

39'55 

28*43 

17-60 

9-89 

22-05 

19-54 

3-37 

2-52 

1-477 

0-616 

0-539 

0-2142 

2-013 

0-7364 

Analytical  Laboratory,  9,  Bridge  Street.  ^Vnoendlx  flC 
Bradford,  8th  September  1900.         ^  *^*^ 

Certificate  of  Analysis  of  two  samples  of  Sewage  Water 
received  from  W.  H.  Hopkinson,  Esq.,  A.MJ.C.E^ 
Borough  Engineer,  Keighley. 

.  The^resu^ts  are  stated  in  Grains  per  Gallon. 

No.  1.         No.  2. 

Suspended  matter  .  .  - 
Total  solid  matter  ... 
Orsanic  and  volatile  matter 

Saline  matter        -       -       ,  , 

Chlorine        -       -       .        -  . 

Free  ammonia       .       -        .  - 

Albuminoid  ammonia   -        -  . 

Oxygen  absorbed  in  three  hours  - 

(Signed)      F,  M.  RimmingUm  d;  Son, 

No.  1  is  a  sample  of  crude  sewage  made  up  from 
quantities  taken  every  hour. 

No.  2  is  a  sample  of  effluent  made  up  from 
Quantities  taken  every  hour  from  No.  15  intermittent 
nitration  bed  on  contract  drawings. 

Analytical  Laboratory,  9,  Bridge  Street, 
Bradford,  3rd  October  1900. 

Certificate  of  Analvsis  of  two  samples  of  Sewage  Water, 
received  from  W.  H.  Hopkinson,  Esq.,  A!M.I.C.E., 
Borough  Engineer,  Keighley. 

The  results  are  stated  in  Grains  per  Gallon. 

No.  1.  No.  2. 

Suspended  matter  ... 
Total  solid  matter  ... 
Organic  and  volatile  matter 
Saune  matter  -  -  -  - 
Chlorine  -  .  .  .  . 
Free  ammonia  -  -  *  - 
Albuminoid  ammonia  -  -  - 
Oxygen  absorbed  in  threef  hours  - 

(Signed)      F.  M.  Riminington 

No.  1  is  crude  sewage  with  a  quantity  of  dye- 
water. 

No.  2  is  effluent  after  passim^  detritus  tank,  sedi- 
mentation tank  and  1st  and  2na  contact  beds. 

Analytical  Laboratory,  9,  Bridge  Street^ 
Bradford,  6th  December  1900. 

Certificate  of  Analysis  of  two  samples  of  Sewage  Water» 
labelled  No.  1  and  No.  2,  received  from  W.  H.  Hop- 
kinson, Esq.,  A.M.I.C.E.,  Borough  Engineer,  Keighley. 

The  results  are  stated  in  Grains  per  Gallon. 

No.  1.         No.  2. 

Suspended  matter         .       .  - 

Total  solid  matter         -        .  - 
Or^nic  and  volatile  matter 

Saline  matter        .        .        -  - 

Chlorine       .       -       -       .  • 
Free  ammonia       -       - 

Albuminoid  ammonia   -        -  - 

Oxygen  absorbed  in  three  hours  - 

(Signed)      F.  Jf.  BimmingUm 

No.  1  is  crude  sewage  taken  from  carrier. 

No.  2  is  effluent  after  passing  detritus  tank,  sedi- 
mentation tank  and  1st  and  2nd  contact  beds,  but 
allowing  five  minutes  to  discharge  from  1st  ana  2nd 
contact  beds. 

SeeU. 
SeeU. 
See  14. 


0-15 

4*03 

27*65 

27-27 

11-94 

5-79 

15-71 

21-48 

5-95 

4-34 

3-178 

1-05 

0-287 

0-182 

4-281 

0-957 

wninatoi 

11  (t  Sofi, 

12-35 

nil 

47-86 

33-31 

26-24 

8-58 

21-62 

24-73 

3-78 

3-64 

1-288 

0-217 

0-546 

0-091 

3-815 

0-785 

vminatoi 

%  <t  Son. 

See    14.    Samples  can  be  examined. 
'  samples  that  do  not  smell. 

See  Analyses  No.  1,  2,  5,  and  6. 

Since  August  of  1900. 


There  are  final 
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ROYAL  COMMISSION  ON  SEWAGE   DISPOSAL: 


ApptodizQC.  (1*7)  Give  particulars  of  any  observations  which  may 

have  been  made  of  the  temp^titures  of  the  contact 

beds  at  different  depths. 

(18)  Was   any   nuisance   caused   by  the  experimental 
works  ? 

(19)  Is  the  experiment  still  proceeding  ?  •       •       •' 

If  so,  mav  the   Commission   inspect   the   works, 
should  they  deem  it  desirable  to  do  so  7 

(90)  Give  particulars  of  any  other  observations  of  import- 
ance which  were  recorded. 

(21)  What  inferences  have  been  drawn  from  the  ex- 
periment ? 


(82)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  dispasal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  What  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers. 

(b)  What  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repayment  of  any  loan. 


None  taken. 


No.    If  a  sample  of  the  bed  be  taken  out,  there  ia  only 
an  earthy  smell. 

Yea. 

Yes,  with  pleasure. 


That  the  efiQuent  from  the  experimental  tanks  is  good 
enough  to  go  into  the  river  without  further  treatment,, 
and  the  cost  of  maintenance  would  be  considerably 
less. 

It  is  considered  practicable. 


£26,000. 


Estimated  at  £500. 


Note  1. — It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounda  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 

Note  2. — The  expression  '^  subsidence  tanks "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no  "septic 
action  is  produced. 

W,  H.  HoPKiNSON,  A.M.Inst.C.E.,  Borough  Engineer, 

Signature  of  Officer  under  whose  directio 
the  experiment  was  conducted- 
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Form  D. 


Appendix  9C.v 


EXPERIMENT  ON. THE  TREATMENT  OF  SEWAGE  IN  SUBSIDENCE  TANKS  AND 

CONTACT  BEDS^ 

Northern  Outfall — Coke  beds  dealing  with  ra{&dlj  sedimented  crude  sewage. 


Name  of  authority 


Population  of  district       - .      . .      - 
(Sewage  derived  from  London  north  of  Thames.) 

Water  supply  per  head  of  the  population 

Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  weather,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted  - 

Name  ajid  qualification  of  chemist  who  has  made  the 
analyses.  ^ 


(1)  What  is  the  capacity  in  gallons  of  the  subsidence 
tanks? 

X2)  State  what  quantity  of  sludge  was  produced  weekly 
in  the  subsidence  tanks,  and  at  wnat  intervals  the 
sludge  was  removed. 


(3)  State  whether   the   flow   of    sewage    through    the 
subsidence  tanks  was  continuous  or  intermittent. 


(4)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  tne  coarse  beds 
when  filled  with  tne  filtering  material  ? 

{b)  What  was  the  depth  of  these  beds  ? 

(c)  What  were  the  nature  and  size  of  the  filtering 
material? 

(5)  <2nive  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity    of   coarse  beds,  stating   in   each    case 
.  whether  the  measurement  was  made  after  resting 
or  not. 


Each  of  these  tests  was  made  after  the  bed  had  been 
resting  About  9  hours. 


2 


(6)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

(7)  (a)  What  was  the   water-holding  capacity  at  com- 

mencement of  experiment  of  the  fine  beds  when 
filled  with  the  filtering  material  ^^ofugj 


>2:"'^^Sp 


(6)  What  was  the  depth  of  these  beds  ? 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 


London  County  Council. 
3,251,974  (1896). 


34-8  gallons  per  day  (1900). 
123,000,000  gallons  per  day  (1 900> 


Trade  refuse  from  districts  drained  is  taken  into  sewers. 
Quantity  not  known. 


No. 


Professor  Clowes,  D.Sc. 
Mr.  E.  B.  Pike. 


1,000  gallons.  Filled  to  within  6  inches  of  the  top.  The 
capacity  is  950  gallons. 

About  9  gallons  of  sludge  containing  89*5  per  cent,  of 
moisture,  collected  in  each  of  the  two  subsidence  tanks. 

The  sludge  was  removed  only  once  and  for  experimental 
purposes.    The  tanks  had  then  been  in  use  for  13  weeks. 

Intermittent.  In  these  experiments  two  subsidence 
tanks  were  used  and  filled  up  each  time  simultaneously 
with  similar  quality  sewage.  The  settled  sewage  from 
each  tank  was  led  mto  a  smgle  contact  bed,  consisting 
in  one  case  of  coarse  coke  fragments  and  in  the  other 
of  fine  coke  fragments. 

The  capacity  of  the  coarse  bed  was  41*7  per  cent,  of  the 
tank  capacity  without  the  coke.  This  bed  had  been  in 
use  previously  as  a  "  secondary  '^  bed. 

6  feet. 

Fra^ents  of  sifted  coke  of  such  a  size  as  would  pass  a 
2-inch  and  would  be  rejected  by  a  ^-inch  mesh. 


1900. 

20  November 

27 

4  December 
11 
18 
1901. 

1  January 
15 
23 
30        „ 

5  February 
12  March 

4  June  - 

2  July  - 
30    „       - 


Capacity. 

38*5  per  cent,  of  capacity 
of  tank  without  coke. 


38-8 
38-5 
37-8 
36-1 

35-3 
34-7 
34-7 
35-4 
32-7 
32-0 
32-2 
340 
33-3 


»> 

»> 
» 
») 
>f 
»> 
» 

n 


30  July,  1901.    33*3  per  cent. 
After  9  hours  resting. 


The  capacity  of  the  fine  bed  was  40*3  per  cent,  of  the 
capacity  of  the  tank  without  the  coke.  This  bed  had 
been  in  use  previously  as  a  "  secondary  "  bed. 

Six  feet. 

Sifted  coke  fragments  of  such  a  size  as  would  pass  a 
^-inch  mesh  and  would  be  rejected  by  a  i\,-inch  mesh. 
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'Appendix  9C.  (8)  (a)  Give  pftrticulan  of  meaaurements  made  from  time 
— -^  to  time  during  the  experiment  of  the  water- 

holding  capacity  of  the  iine  beds,  stating  in  each 
case  whetner  measurement  was  made  after 
resting  or  not. 

All  these  capacity  tests  were  made  after  the  liod  had 
been  resting  about  9  hours. 


(b)  What  was  the  water-holding  capacity  of  fine  beds 
at  end  of  experiment  ?  If  the  measurement  was 
made  after  resting,  please  give  the  duration  of 
the  resting. 

(9)  State  method  of  working  of  contact  beds,  i,e.y  number 

of  fillings  per  day  of  twenty-four  hours,  and 
periods  of  (a)  filling,  (b)  standing  full,  (c)  empty- 
ing, and  (e)  resting. 

(10)  StatQ  by  what  method  the  settled  sewage  was  dis- 

tributed on  the  beds. 

(11)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(12)  Was  the  quantity  of  sewage  dealt  with  incres^ed  in 

time  of  storm  f 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(13)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowea  to  clear  by  stand- 
ing before  being  analysed. 

(14)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds. 


1900. 

20  November 

27 

4  December 

11         ff 

18 

1901. 

1  January 

15        „ 

23        „ 

30        „ 

5  February 

12  March 

4  June     - 

18    „ 

2    July 

30      « 

Capacity. 

38'6  percent  of  capacity  of 
empty  tank  without  coke. 


38-8 
37-5 
37-8 
35-4 

33*3 

32-6 
31-2 
30-6 
29-2 
26-7 
26'0 
22-9 
25-0 
25-3 


25-3  per  cent  (30th  July,  1901)  after  resting  9  hours. 


One  or  two  fillings  per  day. 


2 -foot  fall  on  to  perforated  boards  2  feet  above  the  sur- 
face of  the  bed. 

No. 


Average  samples  analysed  daily. 

Samples  filtered  except  that  used  for  estimating  the  total 
putrescible  matter  present. 

Averages  of  estimations  made  during  the  period  7th  Nov., 
1900-6th  Aug.,  1901:  — 


Coarse  bed. 

Fine  bed. 

Solids  in  suspension  - 

10- 

3-2 

Solids  in  solution 

93-3 

96-3 

Oxygen    absorbed    from    per- 

man^nate  in  four  hours  at 
80' F.: 

1 

By    the    total    putrescible 

5100      1 

3-35a 

matter. 

By  the  dissolved  putrescible 

3-320 

2*604 

matter. 

Nitrous  nitrogen 
Nitric  nitrogen 


-  I 


0*036 
0-752 


0^)5674 
1-2931 


(6)  the  best  analvsis  of  the  final  effluent  and  aate 
when  sample  was  taken,  and 


(c)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken. 


Coarse  bed. 

Fine  bed. 

27  July,  1901. 

27  July,  1901. 

(6)  Suspended  solid«  - 

10- 

4- 

Oxygen  absorbed  from 

permanganate  in  four 
hours  at  80"  F. : 

By  total  putrescible 

3-724 

1-961  a 

matter. 

By  dissolved  putres- 

1-372 

0-980 

cible  matter. 

Nitrous  nitrogen    - 

nil 

0040 

Nitric  nitrogen 

1-1245 

1-5395 

28  June,  1901. 

18  Jan.,  1901. 

(c)  Suspended  solids  - 

44- 

2- 

Oxygen    absorbed  from 

permanganate  in  four 
hours  at  SC  F. : 

Bv  total  putrescible 

12-800 

4-000 

matter. 

By  dissolved  putres- 

7-600 

3-800 

cible  matter. 

Nitrous  nitrogen     - 

0090 

0-0'»0 

NitnV  nitroaren 

5-4079 

1-0663 
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(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  settled  sewage  as  it  went 
on  to  the  coarse  bed  ; 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  final  effluent.   Weie  these 
putrescible  ? 

(15)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


17*7  parts  per  100,000. 


Appoodix  9G; 


(16)  Between  what  dates  was  the  experiment  conducted  ? 
If  there  were  any  periods  of  rest,  »tate  their  duration 


(17)  Give  particulars  of  any  observations  which  may  have 

been  made  of  the  temperatures  of  the  contact  beds 
at  diflPerent  depths. 

(18)  Was  any  nuisance  caused  by  the  experimental  works? 

(19)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(20)  Give    particulars    of   any   other    observations    of 

importance  which  were  recorded. 

(21)  What   inferences  have  been  drawn  Srom  tihe  ex- 

periment ? 

(22)  If  it  i»   considered  that  it  would  be  practicable  to 

adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per  head 
of  constructing  the  works  of  disposal — ex- 
cluding the  cost  of  land  and  cost  of  sewers  ; 

(6)  what  would  be  the  estimated  annual  cost  per  head 
of  purifying  the  sewage  by  this  system—ex- 
cluding the  annual  repayment  of  any  loan. 


Coarse  bed.  Fine  bed. 

10-0  3-2 

The  effluents  did  not  putresce  in  the  laboratory. 

Average  for  the  period  7th  Nov.,  1900-6th  Aug.,  1901. 

Sewage  supplied  to 

settling  tank  worked  in 

connection  with  the 


Suspended  solids       ... 
Oxygen    absorbed    from    per- 
manganate in  four  hours  at 
80' F.: 
By    the  total   putrescible 

matter. 
By  the  dissolved  putrescible 
matter. 
Nitrous  nitrogen 
Nitric  nitrogen  -        -    •    - 


7th  Nov.,  1900--6th  Aug.,  1901. 


Coarse  bed- 


66-5 


12'a33 

6-882 

0-0115 
0-0412 


Fine  bed. 


67-0 


12-82» 

6-648 

0-0106 
0O326 


Series  including  tank  and 
fine  bed : — 

12  days  through  frost. 

36  single  day.s  at  intervals. 
Fine  beds  only  : — 

2  single  days. 


Series  including  tank  and 
coarse  bed : — 

10  days  through  frost. 

15  single  days  at  intervals. 
Coarae  bed  only : — 

1  day. 


Both  settling  tanks  and  both  beds. 
Every  Sunday  and 

3  days  at  Christmas,  1900. 

5     „      „   Easter,  1901. 

3    „      „   Whitsuntide,  1901. 

2    „      „   August  Bank  Holiday,  1901. 


»> 


None  made. 


No. 
No. 


This  system  appears  perfectly  practicable  and  a  non~ 
putrescible  effluent  of  satisfactory  character  would  be 
obtained  by  its  adoption. 


A  somewhat  heavy  expenditure  would  be  incurred  by^ 
pumping  the  effluent  into  the  river  during  high  water.. 


XoU  1. — It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitro^n ; 
Total  organic  nitrogen. 

Ifcte  2. — The  expreaaion  ^subsidence  tanks"  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
**  septic  "  action  is  produced. 

Frank  CLowxa. 

%  Signature  of  Officer  under  whose  direction 

the  experiment  was  conducted. 
Chief  Chemist  to  the  London  County  CounciL 
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Appendix  tfC.  Form  D. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  SUBSIDENCE  TANKS  AND  CONTACT  BEDS. 


Name  of  authority  - 
Population  of  district 


Water  supply  per  head  of  the  population        -        -        - 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

«  If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil,  or  surface  water,  wholly  or  partially, 
excluded  from  the- ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted. 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


(1)  What  is  the  capacity  in  gallons  of  the  subsidence 

tanks? 

(2)  State  what  quantity  of  sludge  was  produced  weekly 

in  the  subsidence  tanks,  and  at  wnat  intervals  the 
sludge  was  removed. 

(3)  State  whether  the  flow  of  sewage  through  the  subsi- 

dence tanks  was  continuous  or  intermittent. 

(4)  (a)  "Wliat  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  coarse  beds 
when  filled  with  the  filtering  material  ? 

(6)  What  was  the  depth  of  this  bed  ? 

(c)  What  was  the  nature  and  size  of  the  filtering 
material  ? 


(6)  Give  particulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  oi  coarse  bed,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 


(6)  What  was  the  water-holding  capacity  of  the  coarse 
beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

(a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material? 

{b)  What  was  the  depth  of  this  bed  ?        -        -        - 

(c)  What  was  the  nature  and  size  of  the  filtering 
material  ? 


(8)  (a)  Give  particulars  of  measurements  made  from 
time  to  time  during  the  experiment  of  the 
water-holding  capacity  of  the  tine  beds,  stating 
in  each  case  whether  measurement  was  made 
after  resting  or  not. 

(6)  What  was.  the  water-holding  capacity  of  fine 
beds  at  end  of  experiment  7 
If  the   measurement  was  made  after  resting, 
please  give  the  duration  of  the  resting. 


Manchester. 
516,000. 

21,000,000  gallons  per  day. 

Yes. 

Mostly  enter  the  sewers. 


Gilbert  J.  Fowler,  M.Sc^  F.L  , 


Intermittent. 


3  feet. 

Screened  clinker.  Rough  material  round  the  drain-piped. 
Material  uniform  throughout  the  bed.  Passed  3-inch 
mesh  and  rejected  by  1-mch  mesh. 


Bed 

A. 

* 

Date. 

Capacity 

in 
Gallons. 

Remarks. 

12th  Sept.  1898  - 
27th  Oct.      „     - 
15th  Nov.    „      - 

5,688 

4,800 

'     4,5.30 

4  j  hours  rest. 
3  hours  rest. 

Three  feet. 

Screened  clinker.  Bough  material  round  the  drain< 
pipes.  Material  uniform  throughout  the  bed.  Passed 
1  inch  mesh,  rejected  by  ^  inch  mesh. 

Bed  B. 


Date. 


9th  ^pt.  - 
10  „  . 
16th  Nov. - 


Capacity 

in 
Gallons. 


5,688 
5,004 
4,530 


Eemarka,    - 


Material  quite  dry. 

2^  hours  rest. 

3  hours  rest. 
Drainage  pipes  foil. 


<jr» 
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^9)  State  method  of  working  of  contact  beds,  i.e., 
number  of  fillings  per  day  of  twenty-four  hours. 
And  periods  of  (a)  filling,  (b)  atapding  full,  (c) 
emptying,  and  (e)  i-esting. 


Appendix 


•<10)  State  by  what  method  the  settled  sewage  was 
distributed  on  the  beds.  * 

<11)  What  was  the  average  quantity  of  sewage  in  gallons 
[    dealt  with  daily  ? 

-(12X  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm.    If  so,  state  to  what  extent,  and 
"  how  the  results  were  afiected  by  such  increase. 

(13)  State  at  what  intervals  analyses  of  the  eifluent  were 
made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by 
standing  before  being  analysed. 

^14)^Give  (a)  the  average  of  the  analyses  of  the  final 
eifluent  from  the  beds  ; 


Date. 
1898 

• 

No. 

of 

fillings. 

Cycle. 

September  2l8t 
Sept.  21  to  Oct  26 
Oct.  26  to  Nov.  16 

1 
2 
3 

(a)  j  hour,  (6)  2  houi-s,  (c)  # 

hour,    (e)    remainder  of 

time. 
Primary  bed  filled  at  8  a.m. 

and    2    p.m.     Working 

cycle  as  atx)ve. 
(a)  i  hour,  (6)  1  hour,  (r)  j 

nour,  {e)  4  hours, 
(a)  1  hour,  (b)  2  hours,  (c)  j 

hour,  (c)  2^  hours, 
(a)  J  hour,  (b)  2  hours,  (c) 

hour,  (e)  8  hours. 

By  means  of  wooden  shoots  perforated  at  the  bottom  of 
the  sides. 


9,000  (allowing  for  Sunday's  rest). 


No. 


Daily,  except  Sundays.      Samples  shaken  before  analysis. 


The  following  numbers  are  the  average  of  daily  analyses 
for  the  different  periods  stated,  of  the  effluent  from  the 
Secondary  Bed  (B): — 


Incubator  Test.  8  mliu. 

Date. 

Four  HoiuB 

Oxygen 
Absorption. 

Oxygen  Absorption. 

Butreeci- 
biUty. 

Ammonlacal 
Nitrogen. 

Albuminoid 
Nitrogen. 

Nitrous 
Nitrogen. 

•059 

Nitric 
Nitrogen. 

Chliwlnm. 

Before.          After. 

Sept.  14th.2lBf,  1896     •    •    • 
(1  filling  per  day). 

2-47 

1*44 

2*08 

43-6 

1-.6 

•14 

nil. 

i&i 

Bept.21tt-0ct.  20th,  1896-    • 
(2  flllingB  per  day). 

i-es 

•90 

-93 

27H8 

110 

•117 

-038 

•333 

14^6 

Oct.  28ih-Nov.  16th,  1898  -    ■ 
(3  filings  per  day). 

1-47 

•70                 '68 

1 

10^52 

0-77 

-096 

•016 

•86.S 

141 

(b)  the  best  analysis  of  the  final  effluent  and  date 

when  sample  was  taken  ;  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 

when  sample  was  taken  ; 

(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  settled  sewage  as  it  went 
on  to  the  coarse  bed  ; 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  final  etfluent.      Were 
these  putrescible  ? 

^15)  Give  a  t3rpical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


XI 6)  Between  what  dates  was  the  experiment  conducted  ? 

If   there   were   any    periods    of   rest,  state  their 
duration. 

(17)  Gi^e  particulars  of  any  observations  which  may  have 
been  made  of  the  temperatures  of  the  contact  beds 
at  different  depths. 

XI 8)  Was  any  nuisance  caused  by  the  experimental  works  ? 

X19)  Is  the  exx)eriment  still  proceeding  ?  - 

If  BO,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

1213 


The  following  numbers  are  the  average  bf  daily  analyses 
of  Settled  Sewage,  for  the  quarter  ending  December 
29th,  1898  :— 

7*21 
3-86 


4  hours  Oxygen  Absorption  - 
3  minutes  Oxygen  Absorption 


Ammoniacal  Nitrogen 
Albuminoid  Nicrogen 
Chlorine 


2-04 
•33 
160 


September  14th-November  16th,  1898. 

The  beds  rested  on  Sundays ;  no  other  periods  of  rest. 


No. 


No. 


8o2 
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Appendix  QG.  (20)    Give    particulars   of    any  other  observations  of 
importance  which  were  recorded. 


t2l)    What    inferences    have    been    drawn    from    the 
experiment  ? 


Thj  following  substances  have  l)een  defimlelj  recwniae 
in  the  sewage  which  has  at  various  tisoes  passed  on  / 
fiiterd,  viz.  : — 

Iron  pickiing  refuse. 
Dye  refuse. 
Carbolic  acid. 
Suljpho-cyanates. 
The  Iron  Pickling  Refuse  (originally  ferrous  diloride)  ia 
completely  oxidised  in  passing  through  the  filters,  acme 
hydrated  oxide  of  iron  remaining  in  the  filters. 
Dye  Refuse — The  colour  is  to  a  large  extent,  though  not 

completely,  discharged. 
Carbolic  Acid— This  appears  to  l)e  oxidised  in  the  filters 
In  no  case  has  the  presence  of  manufaeturing  waste 
shewn  a  marked  tendency  to  render  tht  purification 
leas  effective. 

Apparently  it  is  not  certain  that  non-putrefactive  filtrate 
can  invariably  be  obtained  by  treatment  of  fresh 
sewage  by  double  contact,  though  experiences  point 
out  that  die  results  would  have  improved  on  further 
working. 


(22)^If  it  is  considered  that  it  would  be  nracticable  to 
adopt  this  system  for  the  disposal  oi  the  whole  of 
the  sewage  of  the  district,  please  state 

4[a)|what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal— 
*    excluding  the  cost  of  land  and  cost  of  sewers  ; 

.  {/j)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sew^ageby  this  system  - 
excluding  the  annual  repayment  of  any  loan.   I 

f'-'yZiN^ote  1. — It  is  requested  that  all  analyses  may  be  stat3d  in  parts  per  100,000,  and  that  the  various  coiupoiiiids  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus : — 

Ammoniacal  nitrogen  ; 

Albuminoid  nitrogen ; 

Nitrous  nitrogen  * 

Nitric  nitrogen  ; 

Total  organic  nitrogen. 

N'ote  2.— The^expression  "Subsidence  tanks*'  is  intended  to  denote  tanks  which  are  used  s«»  that  little  or  no 
**  Septic  "  action  is  produced. 

(tilbert  J.  Fowler, 


I 

\ 
I 


Signature  of  Officer  under  whose  direction  the 
experiment  was  conducted. 
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FormD. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  SUBSIDENCE  TANKS  AND 

CONTACT  BEDS.      (SINGLE  CONTACT.) 


A])i>endix  90 


Name  of  authority 

Population  of  district      -..-.-- 

Water  supply  per  head  of  the  population 

Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  process  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted  - 

Name  and  qualification  of  chemist  who  has  ma4e  the 
analyses. 


Oldham  Corporation. 

165,866. 

22i  gallons  per  day. 

4,000,000  gallons  per  day  (estimated). 

Yes.  Tripe-boiling  refuse,  brewing  ref use^  and  foul  water 
from  lodges  of  cotton  mills ;  the  latter  is  the  worst  we 
have  to  deal  with,  but  the  total  quantity  of  trade 
refuse  is  a  negligeable  quantity. 


i  inch,  partially  excluded. 

Dr.  James  B.  Wilkinson,  Medical  Officer  of  Health. 
A.  S.  Wylie. 


(1)  What  is  the  eapacity  in  gallons  of  the  subsidence 

tanks  1 

(2)  State  what  quantity  of  sludge  was  produced  weekly 

in  the  subsidence  tanks,  and  at  wnat  intervals  the 
sludge  was  removed. 


<3)  State  whether  the  flow  of  sewage  through  the  sub- 
sidence tanks  was  continuous  or  intermittent. 

m 

<4)  (a)  WJiat  .was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  coarse  beds 
when  filled  with  the  filtering  material  ? 

(b)  What  was  the  depth  of  these  beds  ?    -        -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 

material? 


<(5)  Give  particulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case  whether 
the  measurement  was  made  after  resting  or  not. 

^6)  What  was  the  water-holdinsr  capacity  of  the  coarse 
beds  at  end  of  experiment  ? 

if  the  measurement  was  made  after  resting,  please 
a  give  tHe  duration  of  the  resting. 

<7)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  fine  beds  when 
filled  with  the  filtering  material  1 

(6)  What  was  the  depth  of  these  beds  ? 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  1 

<8)  (a)  Give  particulars  of  measurements  made  from  time 
to  time  during  the  experiment  of  the  water- 
holding  capacity  of  the  fine  beds,  stating  in 
each  case  whether  measurement  was  made 
after  resting  or  not. 

(6)  What  was  the  water-holding  capacity  of  fine  beds  . 
at  end  of  experiment?  If  the  measurement 
was    made   uter  resting,    please  give   the 
duration  of  the  resting. 

<9)  State  method  of  working  of  contact  beds,  «>.,  num- 
ber of  fillings  per  day  of  twenty-four  hours,  and 
periods  of  (a)  filling,  (b)  standing  full,  (c)  empty- 
ing, and  (e)  resting. 


2,116,800  gallons,  ue.,  12  tanks  each  holding  176,400. 

Unable  to  state  weekly  quantity,  as  each  tank  was  work- 
ing on  an  average  three  months  before  it  was  cleaned 
out.  At  the  end  of  that  time  the  sludge  stood  in  the 
tank  to  a  depth  of  2  ft.  4  in.  About  10,600  cubic  feet 
of  wet  sludge. 

Continuous. 

Cubic  capacity  estimated  at  40  per  cent. 


From  2ft.  to  2  ft.  9  in. 

All  the  filters  were  made  of  furnace  clinkers,  all  pieces 
whic^  passed  through  a  J  in.  screen  were  rejected. 
Material  was  not  graded  in  filters. 

No  observations  made. 


Experiment  still  in  progress. 


No  fine  beds  used  in  experiments 


£ach  bed  is  filled  twice  in  24  hours, 
(a)  Filling  occupied  from  J  to  S  of  an  hour. 
(A)  Standing  f uU— two  or  three  hours. 
(c)  Emptying— ab^ut  two  hours. 

(e)  Resting-  interval  between  1st  and  2nd  filling,  two 
hours  at  least,  sometimes  more. 
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ApiKsndix  9G.  (10)  State  by  what  method  the  settled  sewage  was  dis-       Distributed  over  the  beds  by  means  of  wooden  car/iers. 
tributed  on  the  beds. 


(11)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(12)  Was  the  (juantity  of  sewage  dealt  with  increased  in 
i  time  of  storm  ? 

Is  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(13)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  stand- 
ing before  being  analysed, 

(14)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds  ; 


(h)  the  best  analysis  of  the  final  effluejnt  and  date 
when  sample  was  taken  ;  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ; 

{d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  settled  sewage  as  it  went  on 
to  the  coarse  bed  ; 

(c)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were  these 
putrescible  ] 


<15)  Give  a  typical  analysis  of  the  crude 
the  experiment  relates. 


sewage  to  which 


<16)  Between  wl_at  dates  was  the  experiment  conducted  ? 

If    there    were   any  periods    of    rest,    state    their 
duration. 

(17)  Give  particulars  of  any  observations  which  may 

have  been  made  of  the  temperaiuras  of  the  con- 
tact beds  at  different  depths. 

(18)  Was   any  nuisance    caused    by  the   experimsiital 

works? 

(19)  Is  the  experiment  still  proceeding] 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

<20)  Give  particulars  of  any  other  observations  of  import- 
ance which  were  recorded. 


(21)  What  inferences  have  been  drawn  from  the  experi- 
ment ? 


484,000  gallons  per  acre. 


No. 


Samples  are  taken  daily  and  are  analysed  the  day  follow- 
ing. Samples  are  not  filtered  through  filter  paper,  and 
are  not  allowed  to  clear  by  standing.  Each  sample  is 
well  shaken  before  being  analysed. 

0*9  of  a  grain  per  100,000,  absorbed  in  4  hours  test. 
1*49         „  „  ammoniacal  nitrogen. 

0*19         „  „  albuminoid  nitrogen. 

0*4  ,,  „  nitric  nitrogen. 

Chlorine  varied  of  course  a^ocording  to  strength  of  sewage^ 
but  there  was  no  appreciable  reduction  on  filtration. 

5th  November  1900-  -11  of  a  grain  per  100,000,  oxygeu 
absorbed  in  4  hours  test. 

18th  July  1900—2*05  grains  per  100,000,  oxygeu  absorbed 
in  4  hours  tast. 

No  estimations  of  solids  in  su-spension  have  been  made. 


Samples  of  the  final  effluent  are  regularly  incubated, 
and  are  not  putrescible  on  the  whole.  ^During  very 
hot  weather,  owing  to  the  tank  effluent  becoming  septic, 
there  are  occasionally  samples  which  become  putrescent, 

4th  July  1900. 


Oxygen  absorbed 
in  4  hours  test. 


Ammoniacal 
nitrogen. 


Albuminoid 
nitrogen. 


Chlorine. 


5*65 


3*5  I  1*2 

parts  per  100,000, 


Not 
estimated. 


From  the  beginning  of  1899,  and  the  process  is  still 
going  on. 

Yes.  Periods  of  rest  are  every  Sunday,  and  also  from 
20  to  60  days  in  the  year.  Longest  period  about  a 
fortnight  at  once. 

No  observations  made. 


No. 

Yes. 
Yes. 


17th  December  1900.  Owing  to  the  "Beer  Poisoning 
Epidemic  "  about  200  barrels  of  beer  were  turned 
into  the  sewer  on  one  day,  and  the  figures  went  up 
to  the  following  numbers  on  that  date. 

Oxygen  absorbed  in  4  hours  test,  grains  pet  100,000  : 
Tank  effluent,  13*2  grains  i>eT  100,000. 
Filters,  from  1*73  to  4*3  grains  per  100,000. 
and  nitrification  ceased  for  almost  a  week. 

After  a  long  period  of  rest  the  filtrate  is  heavily 
charged  with  nitrates.  One  sample  gave  8*6  grains 
per  100,000. 

That  this  method  ut  treatment  will  satisfactorily  purify 
the  sewage  of  Oldham,  provided  a  tank  effluent  can  be 
obtained  which  does  not  become  septic  in  warm 
weather.  This  can  be  obtained  by  sufficient  sludge- 
pressing  accommodation,  so  that  the  subsidence  tanks 
can  be  cleaned  out  more  frequently.  Tlie  tanks  are 
liable  to  become  extremely'  foul  in  summer,  with  a 
very  large  quantity  of  solids  in  suspension. 

The  change  from  a  comparatively  weak  tank  effluent  in 
winter  to  a  highly  septic  tank  effluent  in  summer,  has 
a  bad  effect  on  the  purifying  powers  of  the  filter.  In 
some  cases  only  one  nlling  per  24  hours  has  been  dealt 
with. 

The  inference  from  this  is,  that  in  summer  a  consider- 
able Quantity  of  solid  organic  material  is  treated  in  the 
filter  oeds,  which  in  winter  is  deposited  as  sludge. 
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(22)  If  it  i  3  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of  the 
sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
nead  of  constructing  the  works  of  dis{K)8al — 
excluding  the  cost  of  land  and  cost  of  sewers  ; 

(b)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repayment  of  any  loan. 


Yes.    It  it  is  intended  to  treat  it  b/  this  method. 


Appendix  C. 


Cannot  say  at  present. 


JVbte  1. — It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds 
of  nitrogen  may  be  stated  in  terms  of  nitrogen,  thus : — 

Ammoniacal  nitrogen  ; 

Albuminoid  nitrogen  ; 

Nitrous  nitrogen  ; 

'  •  Nitric  nitrogen ; 

Total  organic  nitrogen. 

A^ote  2.y-The  expression  "  subsidence  tanks  "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
Eeptic  "  action  is  produced. 

James  B.  Wilkinson,  M.D«  CM.,  D.P.H., 
Medical  Officer  of  Health. 

Signature  of  Officer  urider  whoocj  direction 
the  experiment  was  conducted. 


•••  -•  ii 


li.-.i  >  %.   . . .' .  ^  i i Ii 


i 
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Appendix  90.  Form  D. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  SUBSIDENCE  TANKS  AND 

CONTACT  BEDS.    (DOUBLE  CONTACTT.^ 


Name  of  authority 


Corporation  of  Oswestry. 


Population  of  district 


100,000. 


Water  supply  per  head  of  the  population 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 


•   • 


21  gallons  per  day. 

June  and  July,  1900,  387,000  gallons  per  day. 


-  I  Yes;  Brewery,  Tannery,  and  Fellmongers. 
one-sixth. 


Probably 


No. 


Officer  under  whom  the  ex]>eriment  has  been  conducted  -  '  G.  William  Lacey,  Borough  Engineer  and  Surveyor. 

I 

Name  and  qualification  of  chemist  who  has  made  the  I   0.  William  Lacey,  Borough  Engineer  and  Surveyor, 

analyses.  1 

(1)  What  is  the  capacity  in  gallons  of  the  subsidence  tanks]  |    56,000. 

(2)  State  what  quantity  of  sludge  was  produced  weekly  !   About  200  cubic  ft.  per  week  removed  at  from  8  to   10 

in  the  subsidence  tanks,  and  at  what  intervals  weeks  intervals, 

the  sludge  was  removed. 


(3)  State  whether  the  flow  of  sewage  through  the  subsi- 
dence tanks  was  continuous  or  intermittent. 


I 


_   I 


(4)  (a)  What  was  the   \^'ater-holding  camcity  at  com-   ' 

niencenieiit  oi  experiment  of  tne  coarse  beds   | 
when  filled  with  the  filtering  material  ? 

(6)  What  was  the  depth  of  these  beds  ? 

(r)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

(5)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
cai)acity  of  coarse  beds,  stating  in  each  case  whether 
the  measurement  was  made  after  resting  or  not. 


Continuous. 


Difficult  to  say  exactly  on  account  of  the  absorption  of 
the  earthen  banks  and  floors.  Approximately  for  the 
8  beds  in  use  240,000  gallons. 

4  ft.  6  in. 

Cinders  }  in.  to  Ij  in. 


Gaugings  on  a  24 -hour  diagram  of  the  flow  of  sewage  are 
taken  almost  daily,  ana  special  gaugings  have  been 
taken  periodically  to  ascertain  the  capacity  of  the  coarse 
beds.  Taken  under  the  ordinary  working  conditions 
of  periodical  rest. 


(6)  Wliat  was  the  water-holding  capacity  of  the  coarse  The  capacity  at  the  present  time  of  the  8  beds  in  work  is 

beds  at  end  of  experiment  ?  '  about  162,000  gallons.     Loss  30  per  cent. 

If  the  measurement  was  made  after  resting,  please  ,  No.     On  ordinary  working  conditions, 

give  the  duration  of  the  resting.  i 

(7)  (a)  What  was  the   water-holding  cai)acity  at  com-      Not  gauged.    Approximately  (8  beds)  168,000.. 

mencement  of  experiment  of  the  fine  beds, 
when  filled  with  the  filtering  material  ? 

(6)  What  was  the  depth  of  these  beds  ?      -        -        -    ,  4  ft.  6  in. 

(c)  What  were  the  nature  and  size  of  the  filtering      Cinders  J  in.  to  1  in. 
material  ? 

(8)  (a)  Give    particulars  of  measurements  made  from   I 

time  to  time  durinjg  the  exi)eriment  of  the  | 
water-holding  capacity  of  the  tine  beds,  stating 
in  each  case  whether  measurement  was  made 
after  resting  or  not.  | 

(b)  What  was  the  water-holding  capacity  of  fine  beds 
at  end  of  experiment?  If  the  measurement 
was  made  after  resting,  please  give  the  dura- 
tion of  tiie  resting. 


li'i  the  present  time,  so  far  as  can  be  judged,  the  loss  of 
capacity  is  exceedingly  small. 


(9)  State  method  of  working  of  contact  beds,  t.c.,  number  '  This  varies  with  the  rate  of  flow.  It  will  average  not 
of  fillines  per  day  of  twenty-four  hours,  and  i)efiod8  ,  quite  3  fillings  per  day.  Sometimes  of  course  more 
of  (a)  filling,  (/-•)  standing  full,  (c)  emptying,  and  \  and  sometimes  less.  If  three  fillinf:8  per  day.  each 
(e)  resting.  bed  as  follows  :  fillinjy:  1  hour,  standing  full  2  hours, 

emptving  1  hour,  resting  4  hours.    Every  bed  has  unc 
week  B  entire  rest  in  nine. 
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OO)  State  by  what  method   the  settled   sewage   was      From  a  central  automatic  valve  arrangement  over  wood 
difitributed  on  the  beds.  troughs.    Four  distributing  troughs  to  each  bed. 

I 

<11)  What  was  the  average  quantity  of  sewage  in  gallons      440,000  (1900). 
dealt  with  daily  ? 


'(12)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results 
were  affected  by  such  increase. 


Yes,  considerabN'.  Quantities  treated  have  ranged  up 
to  783,000  gallons  per  day.  Effluents  during  very 
heav^  storms  somewnat  turbid.  The  beds  have  not 
been  injuriously  affecte<l  thereby. 


•Xl3)  State  at  what  intervals  analyses  of  the  effluent  were 
made  and  whether  the  samples  were  filtered 
through  filter  pa})er  or  allowed  to^clear  by  stand- 
ing before  being  analysed 


Various  intervals.  Nearly  every  month  since  works 
completed.  Sometime8  neveral  times  a  week.  The 
analyses  are  as  a  rule  made  the  day  following  the 
taking  the  samples.    Samples  not  filtered. 


<14)  Give  (a)  the  average  of  the  analyses  of  the  final 
effluent  from  the  beds. 


Chlorine-        _        -        .        . 
Free  ammonia         -        -        _ 
Albuminoid  ammonia     - 
Oxygen  absorbed  in  20  minutes 


I^arts  per  100,000. 
-     10*4 
•557 

•ia3 

•41 


This  is  the  average  of  56  analyses  taken  from  July  1899 
U>  Januar>'  1901.  The  avei*age  percentage  of  purifica- 
tion over  the  whole  jieriod  lieing  albuminoid  ammonia 
89'5,  and  oxygen  absorl)ed  88*4. 


^/j)  the  best  analyses  of  the  final  effluent  and  date 
when  sample  was  taken,  and 


7th  November,  1899. 

Chlorine-        -        -        .        -  - 

Free  ammonia        -        -        -  - 
Albuminoid  ammonia     - 

Oxygen  absorbed  in  20  minutes.  - 


parts  per  100,000. 
-      6*95 
•36 
•078 
•30 


<c)  the  worst  analyses  of  the  final  effluent  and  date 
when  sample  was  taken. 


f(d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  settled  sewage  as  it  went 
on  to  the  coarse  bed. 

{e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were 
these  puti'escible  ? 

(15)  Qive^  a  tvpical  analysis  of   the  crude  sewage  to 
\ihich  tne  experunent  relates. 


11th  October,  1900. 

parte  per  100,000. 

Chlorine-        -        - 9*3 

Free  ammonia        ------        -48 

Albuminoid  ammonia     -----        -408 

Oxygen  absorbed  in  '20  minutes      -        -        -        ^54 

Xote. — The  above  is  the  only  basis  on  which  the  analyses 
have  been  made. 

Not  obtained. 


Not  obtained.    Effluents  have  been  kept  for  two  years 
without  signs  of  putrescence. 


10th  April,  1900. 

Chlorine-        -        -        -        -  - 

Free  ammonia        -        -        -  - 

Albuminoid  ammonia     -        -  - 

Oxygen  absorbed  in  20  minutes  - 


parte  per  100,000. 

-  10^00 

-  51 


1-92 
3-6 


<16)  Between  what  dates  was  the  experiment  conducted  ?      In  July  1896  small  experimentel  beds  were  constructed 
If  there  were  any  periods  of  nest  stete  their  duration.   ^      by  the  late  Borouch  Engineer,  and  in  November  1897 

tne  permanent  beds  were  commenced  and  finally  com- 
X)letea  in  June  1899,  and  have  been  in  constent  oiiera- 
tion  ever  since. 


.  (17)  Give  particulars  of  any  observations  which  may 
have  been  made  of  the  temperat«uresof  the  contact 
bedsAtxliffecent  depths. 


Some  records  during  February  1901. 


Air. 

• 

Sewage. 

Bed  (midway). 

1 

Degrees, 

Degrees. 

Degrees, 

40 

42 

40 

42 

44 

44 

42 

40 

4t 

34 

42 

38 

30 

41 

34 

32 

43 

34 

3:>    ; 

42 

38 

35 

42 

30 
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Appendix 9C.  (18)  Was  any  nuisance  caused  by  the  experunental  works? 

(19)  Is  the  experiment  still  proceeding  ?  .        .        - 

If  so,  may  the  Commission  inspect  the  works  should 
they  deem  it  desiraWe  to  do  so  ? 

(20)  Give  particulars  of  any  other  observations  of  imix)rt- 
ance  which  were  recorded. 

(21)  AVhat    inferences    have    been    drawn    from    the 

experiment  ? 

(22)  If  it  is  considered  that  it  would  be  practicable  to 

adopt  this  system  for  the  disi)Osal  oi  the  whole  of 
the  sewage  of  the  district,  please  state 

(re)  What  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers. 

(h)  What  would  be  the  estimated  annual  cost  i)er 
head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repayment  of  any  loan. 


No. 


The  works  now  in  operation  and  which  have  l^een  for  two- 
years  i^ast  are  i)ermanent,  and  not  experimental. 
Yes. 


It  is  clearly  demonstrated  here  that  the  sewuge  can  l>o 
efficiently  treated  on  the  bacterial  system. 

This  has  been  done. 


The  works  have  cost  £2,000,  which  is  equal  to  As. 
head  of  population. 

Sixpence  per  head  including  sludge  dispasal. 


l^er 


Note  1. — It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of* 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  :  - 

Ammoniacal  nitrogen  : 
Albuminoid  nitrogen  ; 
Nitrous  nitrogen ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 

Note '2, — The  expression  "  .subsidence  tanks  "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
**  septic  "  action  is  produced. 

G.  William  Lacey,  Borough  Engineer  and  Surveyor. 

Signature  of  Officer  under  whose  direction. 
'     the  ex[>eriment  was  conducted. 
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Form  D. 


Appendix  9CL 


EXPERIMEXT  ON  THE  TREATMENT  OF  SEWAGE  IN  SUBSIDENCE  TANKS  AND 

CONTACT  BEDS.  (DOUBLE  CONTACT.) 


Xame  of  authority 


Slough  Urban  Council. 


Population  of  district About  7,000. 


Water  supply  i)er  head  of  the  i)opulation  : 
Rstiinated  or  measured  dry  weather  flow  of  sewage 


22  gallons  per  day. 
180,000  gallons  per  day. 


Is  any  trade  refuse  taken  into  the  sewers  ? 


Yes. 


If  so,  state  from  what  processes  it  is  derived  and,   ,   Elliiuan's  Euibro-ation  Works  (only  small  quantities  of 
approximately,  what  percentasje  of  the  total  dry   i       refuse  received). 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 


Is  the  storm,  soil  or  surface  wator,  wholly  or  partially,       PartiaKy. 
excluded  from  the  ordinary  sewers  ? 


Officer  under  whom  the  experiment  has  been  conducted. 

Name   and  qualification  of  chemist  who  has  made  the 
analyses. 


(1)  What  is  the  capacity  in  gallons  of  the  storage  tanks]  '  About  72,000  gallons. 


W.  W.  C^ooper,  surveyor,  Slou'<h. 

W.  W.  Fisher,  county  analyst,  Oxford. 


<2)  State  what  quantity  of  sludge  was  produced  weekly  i   The  tanks  are  used  as  storage  tanks,  and  any  sludge  that 
in  the  storage  tanks,  and  at  what  intervals  the  |       accumulates  is  passed  through  the  pumjis  to  the  farm, 
sludge  was  removed.  I 


(3)  State  whether  the  flow  of  sewage  through  the  storage  |    Continuous  into  ;  but  only  continuous  through  when  the 
tanks  was  continuous  or  intennittent.  i       pumps  are  being  worked. 


^(4)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  coarse  beds 
when  filled  with  the  filtering  material  i 

{h)  What  was  the  depth  of  these  beds  ?     -        -        - 

(r)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

"^5)  GiveiKirticulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
ca])acity  of  coarse  beds,  stating  in  each  case  whether 
the  measurement  was  made  after  resting  or  not. 


240  gallons. 


■<6)  What  was  the  water-holding  ciipacity  of  the  coarse 
beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

<7)  (rt)  What  was  the  water-holding  capacity  at  com- 
mencement of  exi)eriment  of  the  fine  oeds  when 
filled  with  the  filtering  material  ? 

{h)  What  was  the  depth  of  these  beds  ? 

(c)  What  were  the  nature  and  size  of  the  filtering 
.material  ? 

"(8)  {a)  Give  particulars  of  measurements  made  from  time 
to  time  during  the  experiment  of  the  water- 
holding  capacity  of  the  fine  beds,  statins:  in 
each  case  whether  measurement  was  made 
after  resting  or  not. 

1213. 


Two  small  beds,  3  ft.  deep  x  4  ft.  x  4  ft. 
!  Screened  boiler  ashes  or  clinker.    1  coarse  bed,  1  fine  bed. 


240  gallons  per  day. 

The  2  beds  wei-e  filled  twice  a  day  for  0  days  per  week 
only  as  follows  : — 

i  an  hour 
-        -        -        -    2  hours 

i  an  hour 
-    2  hours 


Time  filling  coarse  bed 
standing  full 


„    emptying 
„    empty 


The  efiluent  from  coarse  bed  discharged  on  to  fine  bed, 
which  was  worked  on  the  same  system.  The  quantity 
of  crude  sewage  treated  per  day  was  240  gallons. 

Not  more  than  one-half  the  original  capacity. 


240  gallons  per  day. 


3  feet. 

Screened  boiler  ashes  or  clinker. 
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(b)  What  was  the  water-holding  capacity  of  fine  beds 
at  end  of  experipaent  ?  If  the  measurement  was 
made  after  resting,  please  give  the  duration  of 


the  resting. 


(9)  State  method  of  working  of  contact  beds,  i,e.y  number 

of  fillings  per  day  of  twenty-four  hours,  and  periods 
of  (a)  filling,  (6)  standing  full,  (c)  empt>ing,  and  (e) 
resting. 

(10)  State  by  what  method  the  settled  sewage  was  dis- 

tributed on  the  beds. 


Less  than  one  half  of  original  capacity. 


See  answer  to  (lueiy  5. 


Wooden  troughs. 


(11)  What  was  the  average  quantity  of  sewage  in  gallons       About  20()  ffallons. 

dealt  with  daily  1 

(12)  Was  the  quantity  of  sewage  dealt  with  increased  in       No. 

time  of  storm  f 

If  so,  state  to  what  extent,  and  how  the  results  were    : 
affected  by  such  increase.  ' 


(13)  State  at  what  interyals  analyses  of  the  effluent  were 
'made  and  whether  the  samples  were  filtered  through 
filter  paper  or  allowed  to  clear  by  standing  before 
being  analysed. 


(14)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds. 

(b)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken,  and 

{*')  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken. 

(</)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  settled  sewage  as  it  went 
on  to  the  coarse  bed. 

{f)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were  these 
putrescible  1 

(15)  Give  a  typical  analysis  of  the  crude  sewage  to  wluek 

the  experiment  relates. 

(16)  Between  what  dates  was  the  exi)eriinent  conducted  1 
If  there  were  any  periods  of  rest  state  their  dumtion. 


Only  one  analysis. 

Keference  No.  29TJ 

To  the  Urban  District  Council,  Slough. 

Rei)ort  on  a  sample  of  Effluent  Water. 

Received  18th  July  1899, 

From  Mr.  W.  W.  Cooper. 

Effluent  from  Bacteria  Bed. 

Appearance : — Very  slightly  turbid. 
Sediment  .-—Small. 

Odour :  —None.    Sulphuretted  hydrogen.    0. 
Colour  after  filtering : — Nearly  colourless. 

The  results  of  the  analysis  are  stated  in  grains 

per  gallon. 

Total  solid  matter  in  suspension  : — Not  determined. 

Mineral  matter  in  suspension  : — Not  detemiin^. 

Organic  and  volatile  matter  :  -Not  detenniiietl. 

Grains. 

Total  dissolved  solid  matter        -         -         -  60*8 
Chlorine  as  chlorides  -        -        -        -         -       91 

eijuals  common  salt 15D 

Ammonia  free  and  saline  .        .         .       1*37 

Albuminoid  ammonia         .        -        .         _       o*(>r>H 
Nitrogen  as  nitrates  and  nitrites  -        -         -       3"ir) 

equals  nitric  acid 0*1 

Oxygen  absorbed  by  organic  matter  in  three 

hours O-W) 

Remarks :— The  effluent  is  nearly  free  from  suspended 
matters^  is  without  odour  and  nearly  colourless,  the 
proportion  of  organic  matter  estimated  by  albuminoid 
ammonia  and  oxygen  absorbed  i*  well  below  the 
standards  for  such  discharges. 

The  large  amount  of  nitrates  shows  an  active  healthy 
condition  of  the  bacteria  bed.  The  effluent  is  very 
satisfactory. 

(Signed)     W,  W,  Msliei-,  F.l.C. 
Public  Analyst  for  Oxford,  Bucks,  Ac- 
Oxford,  31st  July  1H»'». 


I 


Not  taken 


mrcfi'  221id;  1 899  ti). Mai cK  14th,  1900. 
worJced  2f)«  days 


Bedi  actually 
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(17)  (live  particulars  of  any  observations  which  may 

ha,T9  been  made  of  the  ten^peratuFM  of  t\e  oontact 
l>e«[s  at  different  depths. 

(1 8)  Was  any  nuisance  caused  by  the  expenmental  works  1 

(IJI)  Ts  the  experiment  still  proceeding? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  denirable  to  do  so  ? 


i20)  Give  particulars  of  any  other  observations  of  import- 
ance which  were  recorded. 


(21)  What  inferences  have  been  drawn  from  the  experi- 
ment] 


Ai>pe]MlixiK\ 


{Z2)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  What  would  l)e  the  estimated  capital  cost  iierhead 
of  constructing  the  works  of  disposal— exclud- 
ing the  cost  of  land  and  cost  of  sewers. 

(6)  What  would  be  the  estimated  annual  cast  per  head 
of  purifying  the  sewage  by  this  system — ex- 
cluoing  the  annual  repayment  of  any  loan. 


No. 


No. 


On  the  whole,  good  effluents  were  obtained. 


Screened  boiler  ashes  are  not  a  suitable  material.  The 
sewage  causes  it  to  disintegrate,  and  bv  so  doing  the 
coarse  bed  becomes  more  r^uiily  choked. 

That  subsidence  tanks  are  advisable. 


Not  estimated. 


^ou  1.— It  is  requested  that  all  analyses  may  be  stated  in  parts  per  1C0,C00,  fandl  that  the  various  compounds 
of  nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : —  *8iuora«u>g^"'j^  ^yuot— >.*. 

'  Ammoniacal  nitrogen ; 

Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 

iVbfe  2.— -The  expression  "subsidence  tanks*'  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
•*  septic  "  action  is  produoBd. 

W.  W.  Cooper,  Surveyor. 

Signature  of  Officer  under  whose  direction 
the  experiment  was  conducted 
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EXPERIMENT   ON   THE   TREATMENT   OF   SEWAGE    IN   SUBSIDENX'E  TANKS    AND 

CONTACT  BEDS.   (DOL^BLE  CONTACT.) 


Name  of  authority 


Population  of  district 


Water  supply  per  head  of  the  pojHilation 
Estimated  or  meisured  dry  weather  flow  of  sewage 
Is  auv  trade  refuse  taken  into  tlie  sewers  ? 


Stanley  Urban  District,  Co.  Durham. 
(South  Moor.)     4,560. 
Ten  gallons  per  day. 
45,000  gallons  per  day. 


-      No, 


If  ^o,  ^tate  from  what  processes  it  is  derived  and, 
Miriroximately,  what  i)ercenta.^e  of  the  total  dry^ 
wJather  iiow  of  sewage  is   made  up   of   trade   i 

refuse.  '     ' 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary'  sewers  1 

Officer  under  whom  theex[)?riment  has  been  conducted  - 


Name  and  qualificati(m  of  chemist  who  has  made  the 
analyses. 


(1)  What  is  the  capacity  in  gallons  of  the  subsidence 

tanks  ? 

I 

(2)  State  what  quantity  of  sludge  wa.s  ])roduced  weekly 

in  the  subsidence  tanks,  and  at  vvhat  intervals  the 
sludge  was  removed. 


No. 


T.  Eustace  Hill,  M.B.,  B.Sc.,  F.I.C.,  I^Iembcr  of  Sooiety 
Public  Analysts,  County  Medical  Officer  of  Health. 


ditto 


ditto. 


24,360. 


About  8  to  9  cwt.  iier  week.     Once  in  2  months  sludge  is 
removed. 


(3)  State  whether  the  flow  of  sewage  through  the  subsi-   ,   Intermittent, 
dence  tanks  was  continuous  or  intermittent  ' 


(4)  (it)  What  was  the  water-holding  capacity  at  com-      Notes  as  to  this  mislaid.      No  a}>i»reciable  reduotion   in 
mencement  of  experiment  of  the  coarse  beds  capacity  up  to  date, 

when  filled  with  the  filtering  material  ? 


(h)  What  waa  the  depth  of  these  beds  1 


.  I  Rough  beds  4  feet  6  inches  deep. 
Fine  beds  3  feet  deep. 


(r)  What  were  the  nature  and  size  of  the  filtering 
n  material  ? 


Rough  beds.    Coke  breeze  and  clinkers  from  U  to  ?  inches. 
Fine  beds.     Coke  breeze,  screened  by  8-inch  screen. 


(5)  (Jive  paiticalars  of  measurements  made  from  time  to      No  experiments  made. 
time  during  the  exi)erinient  of  the  water-holding   1 
ca|)acity   of    coai^se  beds,    stating  in  each    case    j 


whether  the  measurement  was  made  after  resting 
or  not. 


(())  What  was  the  water-holding  capacity  of  the  coarse       No  experiments  made, 
beds  at  end  of  exi)eriment  ? 


If  the  measurement  was  m£^le  after  resting,  please   j 
give  the  duration  of  the  resting. 

(7)  (f()  What  was  the  water-holding  cai)acity  at  com- 
mencement of  exi>erimentof  the  fine  beds  Avhen 
filled  with  the  filtering  material  1 

(/>)  What  was  the  depth  of  thase  beds  ?    -       - 


Not  estimated. 


3  feet. 


(c)  What  were  the  nature  and  size  of  the  filtering   j  Coke  breeze,  screened  by  i-inch  screen 
material  ?  j 

I 

(8)  (a)  ( rive  particulars  of  measurements  made  from  time   |  Not  taken, 
to  time  during  the  exi)eriment  of  the  water- 
holding  capacity  of  the  fine  beds,  stating  in 
each    case   whether  measurement  was  made 
after  resting  or  not. 

(6)  What  was  the  water-holding  capacity  of  fine  beds 
at  end  of  exj)erinient  ?  If  the  measurement  was 
made  after  resting,  i)lea8e  give  the  duration  of 
the  resting. 
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(O)  State  method  of  working  of  contact  beds,  t.c.  number 
of  fillings  per  day  of  twenty -four  hours,  and  periods 
of  (a)  filling,  (6)  standing  full,  (r)  emptying,  and 
(c)  resting. 

)  Stat«    by  what   method    the  settled   sewage  wad 
distributed  on  the  beds. 

(11)  What  was  the  average  quantity*  of  sewage  n  gallons 

dealt  with  daily  ? 

(12)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  1 

If  so,  state  to  what  extent^  and  how  the  results  were 
affected  by  such  increase. 

(13)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  standing 
before  being  analysed. 

^14)  Give  (a)  the  average  of  the  analyses  of  the  final 
effluent  from  the  beds ; 


Appendix  9C. 


Conveyed  by  longitudinal  channels,  but  not  necessary. 
Fine  beds,  sewage  run  on  and  sinks  in. 


32,520  for  12  hours. 


Yes. 


From  February  1899  to  February  1901,  53  samples  of  find 
tank  efliuent  were  analysed.  The  samples  were  not 
filtered  before  being  analysed,  as  none  of  them  con- 
tained any  appreciable  quantity  of  suspended  matter. 

The  average  of  53  samples  was  as  follows,  in  parts 

per  100,000. 

Freeammgnia  -  •  -  . 
Organic  ammonia  -  -  -  - 
Oxygen  absorbed  in  three  houi-s  at 
SO^Fahr.  ----- 
Chlorine  as  chlorides 

Total  solid  matter  dried  at  2 1 2*"  Fahr.   104*9 
Nitrogen  as  nitrates        -        .        -        0*950 

*  Prior  to  May  1899  liacterial  action  was  not  established 
in  the  tanks  and  conseqiiently  analyses  prior  to  that  time 
do  not  represent  the  i)Drifying  action  of  the  bacteria.  The 
figiures  marked  *  are  the  average  of  47  analyses  from  May 
1899  after  bacterial  action  was  set  up. 


2-897 
0*141 

0*362 
11*20 


1*549 
0*072 

0*226 
10*70 
93*9 

1*076 


{/}}  the  best  analvsis  of  the  final  effluent  and  date 
when  sample  was  taken  ;  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  wa.s  taken ; 


1 


(//)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  settled  sewage  as  it  w:ent 
on  to  the  coarse  bed ; 

(«)  the  average  of  the  estimations  made  of  the  solids 
in^suspension  in  the  final  effluent.  Were  these 
putrescible  ? 

<15)  Give  a  typical  analysis  of  i;he  crude  sewage  to  which 
the  experiment  relates. 


Ammonia    -        -        . 

Organic  ammonia 

Oxygen  absorbed  in  three 

hours  at  80"  Fahr.  - 
Chlorine  as  chlorides  - 
Total  solid  matter  dried  in 

212°  Fahr. 
Nitrogen  as  nitrates    - 


Parts  per  100,000. 

Best  sample 
2  Mar.  1900w 
0*045 


0*01; 


;> 


0*080 
3*40 

57*8 
1*375 


Worat  samjJe 

2  Mar.  1899.* 

12-5C 

0*85 

2*54 
16-30 


138-40 
nil 


*  Bacterial  action  not  establisteil. 


30*0  parts  per  100,000  by  weight. 


Not  appreciable  and  not  determined.  Effluents  alwavs 
clear  and  colouriess  after  bacterial  action  was  fullv 
established  m  May  1899.  ^ 


(16)  Between  what  dates  was  the  experiment  conducted  ? 
If  there  were  any  periods  of  rest,  state  their.'  duration. 

(17)  Give  particulars  of  any  observations  which  may  have 

^'^^.S?^®  ^^  *^®  temperatures  of  the  contact  beds 
at  different  depths. 

(18)  Was  any  nuisance  caused  by  the  experimental  works  ? 

(19)  Is  the  experiment  still  proceeding  ?  .       .       ^ 

rf  so,  may  the  Commission  insi)ect  the  works,  should 
they  deem  it  desuable  to  do  so  ] 


Average  of  37  Samples. 
Free  ammonia    -----. 

Organic  ammonia 

Oxygen  absorbed  in  three  hours  at  80'  Fahr. 
Chlorine  as  chlor?des 
Total  solid  matter  dried  at  212^  Fahr. 
Nitrogen  as  nitrates  •        •       •       •        . 


February  1899  and  Febi-uary  1901. 
None. 

None. 


10*35 
1*691 
5030 

13*4 

144*2 

nil 


No. 


Ves    works  still  acting  very  satisfactoiily. 
Yes. 
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A;>pendix9C.  (20)  Give  particulars  of  q^y' other  observations  of  im- 
—  portanee  which  were  recorded.' 


(21)  What  inferences  have  been  drawn  from  the  experi- 
ment? 


(22)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disix)sal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(rtf)  what  would  be  the  astimated  capital  cost  per 
head  of  constructinsc  the  works  of  disposal, 
excluding  the  cost  of  land  and  cost  of  sewers ; 

(h)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan. 


1. 

2. 
X 


5. 


a 


Not  affected  by  frost 

Night  sewage  and  storm  water  can  be  dealt  with. 

Slight  reduction  in  capacity  of  coarse  tanks  ;  none  in 
fine  tanks  after  two  years. 

Clinkers  and  coke  breeze  a  good  material  for  contact 
tanks ;  does  not  crumble. 

No  impairment  of  vital  action  of  bacteria  by  keeping 
sewage  in  contact  with  material  in  coarse  ajid  fine 
contact  tanks  for  8  or  10  or  even  12  houi*s. 

Purifying  action  in  coarse  beds  probably  largely  due 
to  anaerobic  organism. 

Not  less  than  four  double  contact  tanks  should  1)e 
erected  if  the  sewage  is  to  be  purified  by  that 
f^ysteni. 


That  a  strong  domestic  sewa^  can  be  efficiently  purified 
by  double  contact  bacteria  tanks,  which  can  be  erected 
at  a  moderate  cost  and  maintained  at  a  very  small 
annual  expense.    ' 

About  5«.  or  less,  but  dejiends  on  district  and  cont  of 
material 


iTote  1. — It  is  requested  that  all  analyses  may  be  stated  in  parU  per  100,000,  and  that  the  various  compounds  of 
Miitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen  ; 
Nitrous  nitrogen ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 

I^ote2, — The  expression  "  subsidence ^tanks "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
** septic"  action  is  produced. 

Joseph  Routledge. 

iSurveyer  and  Insj>ector. 

Signature  of  Officer  under  whose  direction 
the  experiment  was  conduct^. 
Itt'ch  March,  1901. 


I 
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Appendix  9C. 


Fonn  E. 


EXPERIMENT  ON  THE  TREATMENT  OF  CRUDE  SEWAGE  IN  CONTACT  BEDS. 

(SINGLE  CONTACT.) 


Name  of  authority 


Population  of  district      -,.---•- 
Water  supply  per  head  of  the  population       -        - 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ?      -        -        - 

If  80,  state  from  what  processes  it  is  derived  and, 
approximately,  wliat  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  1 

Officer  under  whom  the  experiment  has  been  conducted  - 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Newbury  (Borough). 

(about)  12,000. 

18  to  20  gallons  per  day. 

350,000  gallons  per  day,  including  subsoil  water  leakage 
into  the  sewers. 

Yes^  from  four  breweries ;  proportion  is  about  8  per  cent, 
or  flow  of  sewage  exclusive  of  subsoil  water. 


Wholly  excluded. 


B(»rough  Surveyor. 


James  Brierley,  Public  Analyst,  Southampton. 


Xote. — The  experiments  have  been  made  on  one  class  of  bed  only,  no  "  roughing ''  or  screening  being  necessary. 


(1)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  beds  when 
fllled  with  the  filtering  material  ? 

(fj)  What  was  the  depth  of  these  beds  ?    - 

(r)  What  were  the  nature  and  size  of  the  filtering 
material  ? 


(2)  Give  particulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  oi  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 

<3)  What  was  the  water-holding  capacity  of  the  beds  at 
end  of  experiment  ] 

If  the  measurement  was  mawie  after  resting,  please 
give  the  duration  of  the  resting. 

(4)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ? 

(jb)  What  was  the  depth  of  these  beds  I 

(c)  What  was  the  nature  and  size  of  the  filtering 
material] 

(6)  (a)  Give  particulars  of  measurements  made  from  time 
to  time  during  the  experiment  of  the  water- 
holding  capacity  of  the  fine  beds,  stating  in 
each  case  whether  measurement  was  made 
after  resting  or  not. 

(/j)  What  was  the  water-holding  capacity  of  fine  beds 
at  end  of  experiment?  If  the  measurement 
was  made  after  resting,  please  give  the  dura- 
tion of  the  resting. 

(3)  State  method  of  working  of  contact  beds,  i.e.,  num- 
ber of  fillings  per  day  of  twenty-four  hours,  and 
periods  of  (a)  filling,  (6)  stimdiug  full,  (c)  empty- 
ing, and  («)  resting. 


Capacity  of  beds  =  200  yards  cube.     16,000  gallons. 


4  ft. 

Bed  I^clinker       -        -/(v^Tf?*  ]  H'  f.  J'^- 
Beds  A  and  III.,  gravel  |gf  ^^  J  g;  ^  I^Z 


2h  in.  gauge. 
Middle  1  ft.  6  in.— ij  in. 

in. 


» 


At  end  of  month  from  filling  of  Bed  I.  capacity  dropi>ed 
to  11,000  gallons.  At  end  of  12  months  capacity 
dropped  to  about  8,500  gallons.  The  capacity  ot  the 
two  gravel  beds  has  decreased  in  9  months  from  16,000 
gallons  to  about  9,000  gallons. 

Experiment  still  in  progress.    tSee  answer  to  (2). 


1213. 


Filled .        -        >        .        -        -  5  to    6  a.in. 

Standing  full      -        -        -        -  6  to    8  a.m. 

Emptied 8  to    9  a.m. 

At  rest 9  to  11  a.m. 

Filled 11  to  12  noon. 

Standing  full      -        -        -        -  12  to    2  p.m. 

Emptied 2  to    3  p.m. 

At  rest 3  to    5  p.m. 

Filled 5  to    6  p.m. 

Full 6  to    8  p.m. 

Emptied     -        -        -        ••        -  8  to    9  p.m. 
At  rftst        -        -        -        -       9  p.ni.  to    5  a.m. 

3Q 
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Appendix  9C.  (7)  State  by  what  method  the  sewage  was  distributed  on 
•  the  beds. 

(8)  What  is  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(9)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  1 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(10)  State  at  what  intervals  analyses  of  the  effluent  were 

made,  and  whether  the  samples  were  filtered 
through  filter  paper,  or  allowed  to  clear  by  stand- 
ing before  being  analysed. 

(11)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds  ; 

(b)  the  best  analysis  of  the  final  effluent,  and  date 

when  sample  was  taken  ;  and 

(c)  the  worst  analysis  of  the  final  effluent,  and  date 

when  sample  was  taken  ; 

{(l)  the  average  of  the  astiniations  made  of  the 
solids  in  susi)en8ion  in  the  sewage  as  it  went 
on  to  the  coarse  bed  ; 

(e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were  these 
putrescible  ] 


(12)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 

(13    Between  what  dates  was  the  experiment  conducted  ? 

If  there  were  any  periods  of  rest,  state  their  dura- 
tion. 


Only  one  set  of  analyses  have  been  made,  viz.,  of  the 
clinker  bed  at  end  of  12  months'  working,  and  of  the 
gravel  bed  at  end  of  9  months'  working. 


Analyses  of  two  samples  of    effluent  from   Xewburjv 
received  20th  and  30th  November,  1900  : 

Sample  No.  1,  from  •"  clinkers,"  19th  November,  1900. 

Physical  characters : 

Turbid,  of  deep  reddish  brown  colour,  black  sDot  on  white 
ground  visible  through  10  inches  of  effluent. 

Chemical  Analysis. 


Parts 
per  100,000. 


I 


Grains 
per  gallon. 


Free  ammonia     - 

3-8 

2-66 

Albuminoid  ammonia  - 

017 

0II9 

Nitrates       .        .        -        - 

Absent. 

— 

Chlorine  as  chloride    - 

9-5 

6-65 

Equal  sodium  chloride 

15-65 

10-955 

Volatile  solids     - 

24-0 

16-8 

Fixed  solids 

42-0 

29*4 

Total  solids  -       -       -        - 

66-0 

46-2 

Oxygen  absorbed  in  15  minutes  at  80*  Fahr.  0-415  -  02905 
Oxygen  absorbed  in  4  hours  at  80*  Fahr.  1*08  -    -  0'765 


Sample  No.  2,  from  "gravel,"  19th  November,  1900. 

Physical  characters : 

Turbid,  deep  yellowish  red  colour,  black  spot  on  white 
ground  visible  through  15  inches  of  effluent. 

Chemical  Analysis. 


Parts 

Grains 

per  100,000. 

per  gallon. 

Free  ammonia     -       -       - 

4-3 

3-01 

Albuminoid  ammonia  - 

0-166 

0*1162 

Nitro^n  as  nitrates    - 
Chlonne  as  chloride    - 

0*05 

0035 

8-0 

56 

Equal  to  sodium  chloride    - 

13-18 

9-22 

Volatile  solids     - 

25-0 

17-5 

Fixed  solids         .        -        - 

44-0 

30-8 

Total  solids  -        -        -        - 

69-0 

48-3 

Oxygen  absorbed  in  15  minutes  at  80*  Fahr.  0-3751     0-2625 
Oxygen  absorbed  in  4  hours  at  80*  Fahr.  0'9994  -  0*6995 

Remarks. 

Both  samples  have  been  thoroughly  broken  down,  so 
far  as  their  nitrogenous  matters  are  concerned,  and  the 
nitrogen  nearly  all  converted  into  free  ammonia. 
Sample  No.  2  is  superior  in  clearness,  colour,  and  oxida- 
tion to  sample  No.  I. 

Both  are  well  within  the  limits  required. 


Dece^nber,  1899,  and  present  date. 


By  a  level  trough  at  both  ends  of  each  bed. 


About '25,000  gallons  per  day  on  each  bed  (we  have 
three). 

Not  appreciably. 
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(14)  Give  particulars  of  any  observations  which  may 
have  been  made  of  the  temperatures  of  the  contact 
beds  at  different  depths 


(15)  Was   any   nuisance   caused   by  the   experimental 
works? 

<16)  Is  the  exi)eriment  still  proceeding  ? ' 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ?. 

(17)  Give  pculiculars  of  any  other  observations  of  import- 
ance which  were  recorded. 


(18)  ^Vhat  inferences  have  been  drawn  from  the  experi- 
ment 1 


(19)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewa^  of  the  district,  ple&se  state 

(a)  what  i^ould  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal- 
excluding  the  cost  of  land  and  cost  of  sewers  ; 

(6)  what  mrould  be  the  estimated  annual  cost  per 
heacl  of  purifying  the  sewage  by  this  system 
icluding  the  annual  repayment  of  any  loan. 


None  made. 


Appendix  9C. 


t .«. 


f  -• .  ^ 


f  I 


:.  » 


No. 

Yes. 
Certainly. 


Our  experiments  have  proved  to  us  that  dean^  sifted 
shingly  gravel  is  superior  to  clinker  for  contact  beds. 

We  are  about  to  instal  ^\'^  extra  beds  of  gravely  5  ft.  6  in. 
deep,  and  hope,  should  we  be  favoured  with  a  visit 
from  your  Commissioners,  that  these  will  be  in  work- 
ing order  for  inspection.  Not  many  analyses  have 
been  made,  for  tne  reason  that  the  expense  of  this 
work  has  been  considered  prohibitive. 

<SVe  above. 


About  75.  to  10s.  a  head. 


About  6c?.  i>er  head  \^x  annum. 


Hioie, — It  is  requested  that  all  analyses  maylbe  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen  \ 
Nitric  nitrogen ; 
Total  organic  nitrogen. 


S.  J.  L.  Vincent. 

Signature  of  Officer  under  whose  direction 
the  experiment  was  conducted. 


1213. 


3q2 
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EXPERIMENT  ON  THE  TREATMENT  OF  CRUDE  SEWAGE  IN  CONTACT  BEDS. 

(SINGLE  CONTACT.) 


Name  of  authority  -       - 

Population  of  district       ------- 

Water  supply  i)er  head  of  the  population     .    - 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ?      -        -        - 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Ofiicer  under  whom  the  experiment  has  been  conducted. 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Urban  District  Council  of  Newton-in-Makerfield,  Lanes. 

(Estimated)  16,800.  . 

15  gallons  per  day. 

(Measured)  141,400  gallons  per  day. 

Engineering  works  in  district  discharge  blow-off  from 
boilers,  and  some  wagon-grease  and  oil  from  lubri- 
cating gets  into  the  sewers.  No  breweries,  no  tanneries, 
no  chemical  works.    Say  1  per  cent,  trade  refiLse. 

Partially  excluded. 

Arthur  Bowes,  A.M.Inst.C.E.,  Surveyor  to  the  Council. 
J.  Campbell  Brown,  D.Sc.  (County  Analyst.) 


(1)  (a)  What  was  the  water-holding  cai>acity  at  commence- 

ment of  experiment  of  the  coarse  beds  when 
filled  with  the  filtering  material  1 

(b)  What  was  the  depth  of  these  beds  1 

(c)What  was  the  nature  and  size  of  the  filtering 
material  ? 

(2)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 

(3)  W^hat  was  the  water-holding  capa^iity  of  the  coarse 

beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

(4)  (a)  What  was  the  water-holding  capacity  at  commence- 

ment of  exneriment  of  tne  nne  beds  when  filled 
with  the  filtering  material  ] 

(/y)  What  was  the  depth  of  these  beds  ]     -        -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 

material  ? 


No  coarse  beds. 


J 


Not  measured.  Capacity/ 105,470  gallons  at  No.  l  worka 
before  filling      -        -\  131,250      „       „  No.  2      „ 


(i)  (a)  Give  particulars  of  measurements  made  from  time 
to  time  during  the  experiment  of  the  water - 
holding  capacity  of  the  fine  beds,  stating  in 
each  case  whether  measurement  was  made 
after  resting  or  not. 

(b)  What  was  the  water-holding  capacity  of  fine  beds 
at  end  of  experiment  1  If  the  measurement 
was  made  after  resting,  please  give  the  duration 
of  the  resting. 


Three  feet. 

Screened  hard  clinker,  and  cinders. 
Bottom  18  inches  j  clinkers  between  1  inch  and  2  inch. 
Top  18  inches  ;   cinders  between  J  inch  and  i  inch.    All 
fine  dust  removed. 

None. 


Not  measured. 


((.5)  State  method  of  working  of  contact  beds,  i.e.,  number  ,   Usually  2  hours  filling,  always  2  hours  full,  2  hours 
of  fillings  per  day  of  twenty-four  hours,  and  periods  emptying,  and  6  to  18  hours  resting, 

of  (a)  filling,  (6)  standing  full,  (r)  emptying,  and 
(e)  resting. 

(7)  State  by  what,  method  the  sewage  was  distributed  on      Wooden  troughs  with  V  notches  in  aides, 
the  oeds. 


(8)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(9)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
aflfected  by  such  increase. 

(10)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  standing 
before  being  analysed. 


50,223  gallons  at  one  works  (No.  1). 
91,2o7  gallons  at  the  other  (No.  2). 


Increased  to  nearly  three  times  normal. 


On  two  occaaions  only.    See  11  and  12, 
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^11)  Give  (a)  the  average  of  the  analyses  of  the  final 
effluent  from  the  beds  ; 

(6)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ;  and  . 


Total  solids  in  solution 

„        ,,      in  suspension 
Ammonia - 


» 

n 


10th  July,  1900. 

74-8  per  100,000 

14-6 

3-47 

•42 

•00 
1000 

1-3 

4-6 
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n 


Ammonia  from  organic  matter  - 

Nitrogen  as  nitrates  and  nitrites 

Combmed  chlorine   -        -        - 

Oxygen  absorbed  in  3  minutes 

Oxygen  absorbed  in  4  hours 

The  percentage  of  solids  removed  mechanically '  from 

suspension  is  90  per  cent. 
The  percentage  of  improvement  in  ammoniacal  matters 

is  80  per  cent. 

(c) 


(c)  the  worst  analysis  of  the  final  effluent  and  date  • 
when  sample  was  taken  ; 


(fi)  the  average  of  the  eHtiniations  made  of  the  solids 
in  suspension  in  the  settled  sewage  as  it  went 
on  to  the  coarse  bed  ; 

(e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were  these 
putrescible  ? 

(12)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


Total  solids  in  solution  - 
„        ,^      in  suspension 
Ammonia        -        -        - 
Ammonia  from  organic  matter 
Nitrogen  as  nitrates  and  nitrites 
Combined  chlorine 
Oxygen  absorbed  in  3  minutes 
Oxygen  absorbed  in  4  hours  - 


22nd  November  1900. 

71-40  per  100,000. 
18*00 


2-37 
5-95 

•000 
8*200 

•63 
3-39 


n 
n 


(13)  Between  what  dates  was  the  experiment  conducted  ? 

If     there  were    any    i>eriods    of    rest,  stat«  their 
duration. 

(14)  Give  particulars  of  any  observations  which  may  have 

been  made  of  the  temiKjratures  of  the  contact  beds 
at  different  depths. 

(1ft)  Was    any   nuisance    caused    by  the   experimental  |   None, 
works?  1 


Total  solids  in  solution 

„        „      in  suspension 
Ammonia        .        -        -        - 
Ammonia  from  organic  matter 
Nitrogen  as  nitrates  and  nitrites 
Combined  chlorine 
Oxygen  absorbed  in  3  minutes 
Oxygen  absorbed  in  4  hours  - 

16th  March  1900,  to  present  time. 

None. 

No  observations  taken. 


10th  Ji;ly  1900. 

87^00  per  100,000 
153-000        „ 
4-28 
2-00  „ 

•00 
14^60  „ 

4-28 
21-80 


(16)  la  the  experiment  still  proceeding  ?  - 

If  so,    may  the    Commission    inspect    the    works 
should  they  deem  it  desirable  to  ao  so  ? 

(17)  Give   particulars   of    any    other    observations   of 

importance  which  were  recorded. 

(18)  What  inferences  have  been  drawn  from  the  experi- 

ment? 


Yes. 
Yes. 


The  inference  that  such  a  method  of  treating  sewage  is 
eminently  suited  to  this  district,  but  requires  to  include 
a  preliminary  settling  or  septic  treatment,  and  most 
probably  a  secondary  filtration  in  addition  to  the  one 
referred  to  in  these  notes. 


(19)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the   estimated  capital  cost  uer 

head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers 

(b)  what  would  be  the  estimated  annual  cost  per 

head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  rei)ayment  of  any  loan. 

^     iTote.— It  is  reiiuested  that  all  analyses  may  be  stated  In  parts  per  100,000,  [and  that  the  various  comDoands  of 
nitrogen  may  be  stated  m  tenns  of  nitrogen,  thus  : —  *^ 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitro^n  ; 
Total  organic  nitrogen. 

Arthur  Bowes,  A.M.  InstfCE. 
Signature  of  officer  under  whose  direction  the 
experiment  was  conducted. 
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Appendix  9C.   t  v.rru  E. 


EXPEEIMENT  ON  THE  TREATMENT  OF  CRUDE  SEWAGE  IN  CONTACT  BEDS. 


Name  of  authority  - 

Population  of  district 

AVater  supply  per  head  of  the  population 
Estimated  or  measured  dry  weather  flow  of  sewage 

Irt  any  trade  refuse  taken  into  the  sewers  ?       -        -        - 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total 
dry  weather  flow  of  sewage  is  made  up  of 
trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted  . 


Name  and  qualification  of  the  chemist  who  has  made  the 
analyses 


(1)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  coarse  beds 
when  filled  with  the  filtering  material  ? 

(b)  What  was  the  depth  of  these  beds  ?    - 

(c)  What  was  the  nature  and  size  of  the  filtering 

material  1 

,(2)  Give  particulars  of  measurements  made  from  time 
to  time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  oeds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 

^(3)  What  was  the  water-holding  capacity  of  the  coarse 
beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting 

^(4)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ? 

(b)  What  was  the  depth  of  these  beds  ?     -        -        - 

.j(c)  What  was  the  nature  and  si^  of  the  filtering 
material  ? 

(5)  (a)  Give  particulars  of  measurements  made  from 

time  to  time  during  the  experiment  of  the 
water-holding  capacity  of  the  fine  beds, 
stating  in  each  case  whether  measurement 
was  made  after  resting  or  not. 

(/>)  What  was  the  water-holding  capacity  of  fine 
beds  at  end  of  experiment  ?  If  the  measure- 
ment was  made  after  resting,  pleaae  give  the 
duration  of  the  resting. 

(6)  State  method   of   working   of   contact   beds,    t.6., 

number  of  fillings  per  day  of  twenty-four  hours, 
.and  periods  of  (a)  tilling,  (b)  standing  full, 
•{c)  emptying,  and  (e)  resting. 

•  (7)  State  bv  what  method  the  settled  sewage  was 
distriouted  on  the  beds. 

(B)  What  was  the  average  quantity  of  sewage  in  gallons 
dealt  with  daily  ? 

(9)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
effected  by  such  increase. 


Eastry  Rural  District  Council. 
1,000. 


24,000  gallons  per  day. 

Brewery  waste ;  about  30  per  cent. 
Separate  water  supply  not  measured. 


Drainage  of  back  yards  and  roofs  only  admitted. 


F.  D.  Anson,  15,  Dean's  Yard,  Westminster,  S.W. 


Sidney  Harvey,  F.I.C.,  Public  Analyst,  City  and  County 
of  Canterbury. 


Two,  holding  4,000  gallons  each. 

3  feet  6  inches. 

Coke  broken  to  a  2-inch  gauge. 


No  exact  measurements  were  made  of  the  liquid  capacity 
of  the  beds,  but  it  was  found  that  after  about  8  weeks' 
working,  the  capacity  of  the  beds  reached  a  constant 
quantity,  from  which  they  have  not  varied  very  much. 


4  feet. 


Second  bed,  coke  broken  to  a  J-inch  gauge  ;  third  bed,  a 
large  cask  filled  with  coke  broken  to  a  ^inch  gauge. 


(a)  See  (18). 

(b)  2  hours. 

(c)  1  hour. 
(e)  See  (18). 

8  hours  for  the  complete  cycle  on  avera^^ 

Allowed  to  flow  on   to   the   beds   from   distributing 
channels. 

8,000  gallons. 


No. 
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(10)  State  at  what  interrals  analyses  of  the  effluent 
were  made  and  whether  the  samples  were  fil- 
tered through  filter  paper  or  allowed  to  clear  by 
standing,  bdore  being  analysed. 

^11)  Give  (a)  the  average  of  the  analyses  of  the  final 
efiSuent  from  the  beds. 


(6)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken,  and 


(c)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken. 


(d)  the  average  of    the  estimations  made  of  the 

solids  in  suspension  in  the  settled  sewa.'^e  as 
it  went  on  to  the  coarse  bed. 

(e)  the  average  of   the  estimations  made  of   the 

solids   in    suspension  in  the  final   effluent. 
Were  these  putrescible? 

(12)  Give  a  typical  analysis   of  the  crude  sewage  to 
whieh  tne  experiment  relates. 


Only  three  analyses  were  made  :- 
May  29th,  1899. 
June  24th,  1899. 
August  31st,  1899. 


Appendix  9('. 


Average  of  these  Analyses. 


No.  I 

Crude 
Sewage. 

No.  2 

Affluent 

after  1st 

Treatment. 

No.  8 

Effluent 

after  2nd 

Treatment. 

Na4 

Effluent 

after  8rd 

Treatment. 

Parte  per 
100,000 

P'rtsper 
lOO.cjOO 

Parte  per 
100,000 

Appearance-    •    • 

Dark  Brown 

— 

— 

^^^               « 

Smell 

Very 
offensive 

— 

— 

Suspended  matter 
(organic) 

Suspended  matter 
(mineral) 

Suspended  matter 
(total) 

Matter    in    solu- 
tion 

Combined    chlor- 
ine 

Nitrogen  as     ni- 
trates 

ammonia-    -    •    • 

106*6 
37*1 

10-71 
8*24 

8-56 
2-28 

2*14 
1*96 

143*6 

18*95 

10.88 

4*10 

164*84 

11-00 

•46 

8*10 

146*11 

14-JO 

•19 

2-67 

134*12 

16*24 

*21 

•    1*51 

135-94 

16*17 

74 

•58 

Albuminoid     am- 
monia 

Oxygen   absorbed 
in  4  hours. 

1*65 
12*82 

•37 
5*05 

•29 
8-64 

11 
1*72 

24th  June,  1899  :— 

Appearance Colourless 

Smell None 

Suspended  matter,  organic    -        -        -  *22 

„              „        mineral  -        -        -  '4^ 

„              „        total        -        .        -  -65^ 

Matter  in  solution         -        .        .        .  121*91  * 

Combined  chlorine        -        -        -        -  15*48   . 

Nitrogen  as  nitrites      -        -        .        -  1*87 

Ammonia      -        -        -        -        -        -  1*27 

Albuminoid  ammonia  -        -        -        -  '09 

Oxygen  absorbed  in  4  hours-        -        -  I'OO- 

31st  August,  1899. 

Appearance Slight 

Smell    -        -        -        -        -        -        -  — 

Suspended  matter,  or^nic   -        -        -  3*06. 

„              „        mineral  -        -        -  3*54 

„              „        total        -        -        -  6*60 

Matter  in  solution         ....  156*60  ' 

Combined  chlorine        .        .        -        -  21*77 

Nitrogen  as  nitrites      -        .        -        -  2*61 

Ammonia 1*77 

Albuminoid  ammonia  -        -        -        -  '12 

Oxygen  absorbed  in  4  hours-        -        -  1*40 


Apparently  not  putrescible. 


Two  samples  :— 


Api)earance  - 
SmeU  - 


July  23rd, 
1898. 


Reaction      -        -        . 

Suspended  matter,  organic 
),  „        mineral 

„  „        total 

Matter  m  solution 

Including  chlorine 

AmiQonia    - 

Albuminoid  Ammonia  - 

Oxygen  absorbed 


Parts  per 
100,000. 

Very  turbid 
and  fioculent 
Very 
offensive. 
Acid. 
2609 
3*27 
28-36 
104*30 
9.30 
2*70 
*90 
8-80 


24th  May, 
1899. 


Parts  per 
100,000. 

Deep  brown 

colour. 

Very 

offensive. 

,262*4 

79*2^ 
341*6^ 
246-1 

12*8 

3*a 
3*a 

19*7 
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Appendix  90  (13)  Between  what  dates  was  the  experiment  conducted  ?    I  March,  1899,  present  time. 

If  there  were  any  periods  of  rest,  state  their 
duration. 

(14)  Give  particulars  of  anv  observations  which    may 

have    been   made   of   the  temperatures  of  the 
contact  beds  at  different  depths. 

(15)  Was   any  nuisance   caused  by  the    experimental 

works  f 

(16)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the   Commission  inspect  the  works, 
should  they  deem  it  desirable  to  do  so  ? 

(17)  Give    particulars    of    any  other   observations    of 

importance  which  were  recorded. 

(1«)  AMiat  inferences  have  been  drawn  from  the  experi- 
ment? 


No  complaint  has  come  to  my  knowledfje. 

The  beds  are' still  being  worked  regularly. 
Yes. 


(19)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  fc»r  the  disposal  of  the  wlK)le  of 
the  sewage  of  the  district,  please  state 

(a)  wliat  would  be  the  estimated  capital  cost  per 

head  of  constructing  the  works  of  disposal- 
excluding  the  cost  of  land  and  cost  of  sewers. 

(b)  what  would  be  the  estimated  annual  cost  per 

head  of  purifying  the  sewage  by  this  system 
— excluding  the  annual  repayment  of  any 
loan. 


The  sewage  was  allowed  to  flow  direct  into  the  first  bed 
from  the  sewer,  and  the  time  of  filling  them  con- 
sequently varied  considerably,  often  occupying  six  or 
seven  hours,  while  at  other  times  they  were  tilled  in 
little  over  an  hour.  The  result  of  this  was  that  septic 
action  was  set  up  in  these  beds  and  they  became 
inefiicient. 

That  in  this  case  it  is  necessaiy  to  have  some  sort  of 
receiving  tank  by  means  of  which  the  flow  on  to  the 
bed  may  be  regulated,  and  the  quality  of  the  sewage 
made  more  uniform. 

The  Council  are  now  applying  for  a  loan  to  enable  them 
to  construct  works  to  deal  with  the  whole  of  the 
sewage,  by  first  passing  it  through  a  scum  tank  and 
afterwards  into  contact  beds.  This  tank  will  also  be 
used  as  a  collecting  tank  from  which  the  effluent  will 
be  discharged  periodically. 


£2  10s. 


Part  of  attendant's  wages  and  interest  on  capital  and 
occiisional  renewal  of  filtering  material. 


_  » 

iV  ote  1. — It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds 
nitroifon  may  In?  stated  in  terms  of  nitrogen,  thus  :  — 

Ankmoniacal  nitrogen  ; 
Albuminoid  nitrogen  ; 
Nitrous  nitrogen  ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 

iVo^e  2.— Tlic  expression  "Subsidence  tanks"  is  intended  to  denote  tanks  which  are  used  so  tliat  little  or  no 
'SSeptic"  action  is  produced. 


Signature  of  Officer  under  whose  direction  the 
experiment  was  conducted. 
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Form  E. 


Appendizi9C. 


EXPEKIMENT  ON  THE  TREATMENT  OF  CRUDE  SEWAGE  IN  CONTACT  BEDS. 

(DOUBLE  CONTACT.) 


Name  of  aathority  - |   Hampton  Urban  District  Council. 


Population  of  district 

Water  supply  per  head  of  the  population        ... 

Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  i>ercentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted.   I  ^^^  Kemp,  A8soc.M.Inst.C.E.,  Surveyor. 


7,000  (4,600  at  present  connected  to  sewage  system). 

No  exact  information,  but  as  the  dry-weather  flow  of 
sewage  ib  at  the  rate  of  22^  gallons  per  head,  it  is'no 
doubt  somewhat  approximate  thereto. 

107,500  gallons  per  day,  which  includes  4,000  gallons  of 
flushing  water.  ^ 

No,  with  the  exception'^of  that  ^arising  from  slaughter- 
houses. 


Wholly  excluded. 


Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Charles  E.  Caasall,  F.I.C.,  Public  Analsrst  for  Kensing- 
ton, St.  George's  Hanover  S«juare,  Battersea,  and  the 
administrative  counties  of  Kesteven  and  Holland, 
Lincolnshire. 


(1)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  coarse  beds 
when  fiUed  with  tne  filtering  material  ? 

(6)  What  was  the  depth  of  these  beds  ?     -        .        - 

(c)  What  were  the  nature  and  size  of  the  filtering 
material? 


(2)  Give  particulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
cajpax^ity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 


(3)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

(4)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  t 

{h)  What  was  the  depth  of  these  beds  ?    -       - 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

(5)  (a)  Give  particulars  of  measurements  made  from' 

time  to  time  during  the  experiment  of  the 
water-holding   capacity   of   the   fine   beds,  \ 
stating  in  each  case  whether  measurement  [ 
was  n^e  after  resting  or  not. 

(h)  What  was  the  water-holdins  capacity  of  fine^ 
beds  at  end  of  experiment  7  Ifthe  measure-  ^ 
ment  was  made  after  resting,  please  give  the  j 
duration  of  the  resting.  j 

•  (  )  State  method  of  working  of  contact  beds,  i.e.,  number 
of  fillinffs  per  day  of  twenty-four  hours,  and  periods 
of  (a)  filling,  (6)  standing  full,  (c)  emptying,  and 
(e)  resting. 


(7)  State  by  what  method  the  sewage  was  distributed  on 
the  beds. 


(8)  What  was  the  average  quantity  of  sewage  in  gallons 
dealt  with  daily  ? 


20,000  gallons  each  bed.    (The  beds  are  five  in  number.) 


4  feet. 

Furnace  refuse  rej  acted  by  a  J-in.  mesh  sieve.  Anything 
above  this  size  was  used.  Some  pieces  as  large  as 
12  in.  diameter. 

Two  of  the  coarse  beds  were  measured  in  October  1900, 
after  one  year  and  10  months  working,  and  were 
found  to  have  retained  their  original  liqidd  capacity. 

One  of  the  coarse  beds  was  again  tested  at  the  beffinning 
of  February  1901,  after  nearly  two  years  and  three 
months  working,  aiid  still  found  to  maintain  its 
original  liquid  capacity. 

As  stated  above. 


Measurements  taken  in  actual  working.    No  rest  given. 


This  was  not  taken,  but  it  was  equal  at  least  to  that  of 
the  coarse  beds. 


4  feet. 

Furnace  refuse  passed  through  a  f -in.  sieve,  and  rejected 
by  a  J  inch  sieve. 


None  have  been  made. 


See  above. 


Two  beds  are  filled  once  in  24  hours. 
„  ,,         „    twice        „      ., 

One  bed  always  restmg. 

(a)  i  to  1  hour,  (6)  2  hours,  (c)  1  hour,  (c)  not  less  than 
2  hours  but  varies  considerably,  as  quantity  of  sewage 
not  yet  equal  to  full  working  capacity  of  beds. 


In  shallow  wooden  troughs  for  2  beds,  for  the  remaining 
3  beds  the  sewage  runs  direct  on  to  the  beds  without 
any  special  means  of  distribution. 

This  has  been  a  growing  quantity  from  the  first  connec- 
tion made  to  the  sewers  on  the  8th  Dec.  1898,  until 
now,  when  the  quantity  is  107,500  gallons. 


1213. 
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<\ppen(lix  9C.  (9)  Was  the  quantity  of  sewage  dealt  with  increased  in 
tdme  of  storm  ? 

If  80p  state  to  what  extent,  and  how  the  results  were 
ameted  by  such  increase. 

O0)lState  at  what  intervals  analyses  of  the  effluent  were 
made  and '  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  standing 
before  being  analysed. 

i}  1)  Give  (a)  the  average  of  J  thejfanalyses  of  the  final 
effluent  from  the  beds. 


{b)  the  best  analysis  of  the  final  effluent  and  date' 
when  sample  was  taken,  and 

{c)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  / 


) 


(d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  sewage  as  it  went  on  to 
the  coarse  bed. 

ifi)  thejaverage  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were 
these  putrescible  ? 


<12)  Give  a  tvpical  analysis  of   the  ciiule  sewage  to 
w-   k  which  the  experiment  relates.    .     -    ... 


(16)  Is  the  experiment  still  proceeding  ? 

If   so,  may  the   Commission    inspect    the    works 

should  they  deem  it  desirable  to  cio  so  I 

f 

(17)  Give  particulars  of  any  other  observations  of  im- 

portance which  were  recorded. 


Very  slightly. 

Not  affected  in  any  way. 


Only  one  analysis  has  been  made,  this  was  on  the  10th 
October  1899. 


Appearance  in  porcelain  vessel 
1  in.  deep. 

Appearance  in  1-ft.  vassel 

Odour 

Reaction         -       -       -       . 

Total  solid  matters- 
Chlorine  as  chlorides 

Nitrogen  as  nitrates 

Oxygen  absorbed  from  perman- 
ganate, 30  deg.,  4  hours. 

Saune  ammonia      -       -       - 

Organic  ammonia  - 

Appearance  of  solids  on  igni- 
tion. 

Nitrates 


Clean  and  bright :  colour- 
less. 

Clean  and  bright ;  slightly 

greenish  yellow  tint. 
None, 

Neutral. 

106'4   parts  per  100,000. 
18*5 
2-52 
4*00  partsperl,000,OOa 


» 


II 


» 


0-968 

0*448         „ 
Marked  blackening. 

Marked  traces. 


Only  one  taken. 


Mr.  Cassall  states  that  the  "  raw  sewage  contained  a 
large  quantity  of  suspended  matter." 


Only  one  made,  the  analyst  stating  that  the  effluent  was 
entirely  free  from  suspended  matter,  and  devoid  of 
offensive  odour.  After  ]3assing  through  land  the 
effluent  contained  4'8  parts  per  100,000  of  suspended 
matter. 

Appearance  in  porcelain  vessel  Opaque  and  thick  ;  strong 


sewage  colour. 
Ditto.  Ditto. 

-  Very  offensive 

-  Faintly  alkaline. 

-  278-4  per  100,000. 

-  89-0 

-  0*0 


^13)  Between  what  dates  was  the  exjierinient  conducted  ? 

Ifjthere  were  any  periods  of-  re'^t,  state  their  dura- 
tion. 

<14)  Give  particulars  of  any  observations  which  may  have 
been  made  of  the  temperatures  of  the  contact  beds 
at  different  depths' 

j<15)  Was  any  nuisance   caused    by   the    exi)eriniental       ^^' 
works? 


1  in.  deep. 
Appearance  in  1-foot  tube 
Odours  -        -        -        - 
Reaction 

Total  solid  matters - 
Chlorine  as  chlorides 
Nitrogen  as  nitrates 
Oxygen  absorbed  from  perman- 129*4    „  1,000,00(). 

ganate,  30  deg.  C,  4  nours. 
Saline  ammonia  -  -  -  79-32  „  „ 
Organic  -  -  -  -  -  15*2  „  ., 
Appearance  of  solids  on  igni-  Intense    blackening  (in- 

tion.  fiammable  residue). 

Nitrates Absent. 

From  Dec.  8th,  1898,  and  is  still  going  on. 

Each  coarse  bed  rests  one  week  out  of  five. 


None  have  been  made. 


Yes. 
Yes. 


Two  of  the  coarse  beds  have  a  top  layer  of  very  large- 
sized  rough  cluiker,  and  it  is  remarkable  that  the  toi^s 
of  the  beds  have  only  been  disturbed  twice  in  li 
months  for  cleansing.  It  has  also  been  observed  that 
if  the  growth  of  vegetables,  which  commences  on  these 
two  beds  in  the  early  spring,  be  left  undisturbed 
until  autumn,  and  then  pulled  and  cleared  away,  the 
top  and  body  of  the  beds  are  perfectly  clean,  the  jiai^er 
and  all  solid  matter  having  disappeared. 

It  is  found  that  the  final  effluent  from  the  final  contact 
is  an  excellent  water  for  the  boilers,  leaving  practicaUy 
no  incrustation  or  corrosion  on  the  boiler.  None  but 
this  water  is  used  for  condensing,  cooHng,  and  feed 
purposes. 
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(18)  What  iaferences  have  been  drawn  from  the  experi- 
ment ? 


(19)  If  it  is  considered  that  it  would  be  oracticable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewa^  of  the  district^  please  state 

(a)  What  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers, 

(6)  What  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system- 
excluding  the  annual  repayment  of  any  loan. 


In  the  first  place,  it  should  be  stated  that  the  treatment  Appendix  9C. 
of  the  whole  of  the  sewage  of  Hampton  on  bacterio-  — 
logical  lines  has  not  been  regarded  purely  as  an  ex- 
periment, the  Oouncil  ana  its  advisers  having 
previously  visited  various  experimental  works^  and 
come  to  the  conclusion  that  it  was  auite  possible  to 
treat  the  whole  of  the  sewage  of  the  aistrict  bacterio- 
logiddly,  and  reaUy  the  results  have  exceeded  our 
expectations,  more  particularljr  as  regards  the  li^id 
capacity  of  the  coarse  beds,  which  is  fully  maintained 
after  two  years  working. 

The  installation  is  easily  worked  and  managed  at  a  small 
cost  as  compared  with  chemical  treatment. 

There  is  no  doubt  whatever  that  the  whole  of  the  sewage 
of  any  town,  and  of  a  purely  domestic  character,, 
where  the  separate  system  in  its  entireir?  is  adapted,, 
could  be  similarly  treated.  Itmay  here  be  statea  that 
the  effluent  is  constantly  being  analysed  by  the- 
Thames  Conservancy,  by  whom  it  is  termed  *^  a  good 
effluent." 


Actual  cost  at  Hampton  =  7<.  4d. 


Actual  cost  at  Hampton,  5</, 


JioU. — It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  r-ompounds  ol' 
nitrogoQ  may  be  stated  in  terms  of  nitrogen,  thus  : — 

AmmoniacaJ  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 

Joan  Kjemp 

Signature  ot  Officer  undor  whose  directio»k 
the  experiment  was  condacted. 


1213 


3  R 


448 


ROYAL  OOBfMISSION  ON  SEWAGE   DISPOSAL 


Appendix  9C«  Form  £. 


EXPERIMENT  ON  THE  TREATMENT  OF  CRUDE  SEWAGE  IN  CONTACT  BEDS. 

(DOUBLE  CONTACT.) 


Name  of  authority 


Population  of  district 


Water  supply  per  head  of  the'population 


Estimated  or  measured  dry  weather  flow  of  sewage 
Is  any^trade  refuse  taken  into  the  sewers  ? 


If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  ,dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  Aater,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

OflScer  under  whom  the  experiment  has  been  conducted  - 

Name  and  quaHflcation  of  chemist  \^ho  has  made  the 
an&dyses. 


(1)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  coarse  beds 
when  filled  with  tne  Altering  material  ? 

{b)  What  was  the  depth  of  these  beds  ?     -        -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 
material? 

(2)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 


(8)  What  was  the  water-holding  cajjacity  of  the  coarse 
beds  at  end  of  experiment  1 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

(4)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ] 

(6)  What  was  the  depth  of  these  beds  1     -        -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

(5)  (a)  Give  particulars  of    measurements   made  from 

time  to  time  during  the  experiment  of  the 
water-holding  capacity  of  the  fine  beds,  stating 
in  each  case  whether  measurement  was  made 
after  resting  or  not. 

(b)  What  was  the  water-holding  capacity  of  fine 
1^8  at  end  of  exi)eriment  ?  If  the  measure- 
ment was  made  after  resting,  please  give 
the  duration  of  tlie  resting. 


Huddersfield  Corporation. 


105,000. 


Domestic  purposes  14  gallons  per  day,  trade  purpoees 
nine  gallons  per  day. 

Measured  7,000,000  gallons  per  day. 

Yes,  a  large  quantity,  chiefly  from  the  scouring,  dyeing 
and  finishing  of  wool,  &c. 

29  per  cent,  of  dry  weather  flow. 


No. 


Borough  Engineer. 
Percy  Coward. 


The  initial  capacity  of  the  coarse  bed  was  19,000  gallons. 


3  ft.  6  in. 

Ordinary  furnace  clinker  and  coke.    Half  inch  to  about 
four  inches. 


Date. 


Capacity. 


Previous  rest. 


1898.  August  9th     '  - 

1899.  March  3rd 
„     May  3l8t  - 
„    July  nth  - 

„     October  I7th     - 

1900.  January  24th     - 

4,800  gallons  after  resting. 


19,000 


{ 


Initial 
capacity. 


9,000 

21] 

lOUrs. 

7,300 

2 

»» 

6,100 

i 

»* 

5,600 

2 

» 

4,800 

2 

» 

Two  hours. 


19,000  gallons  (approx.). 


3  ft.  3  in. 

Top  9  in.  clinker  J-in.  to  t-in.,  1  ft.  11  in.  clinker  J-in. 
to  l^-in. ;  bottom  7  in.  clinker  large  pieces. 


At  the  commencement  of  the  experiment  the  contents  of 
the  coarse  bed  about  filled  the  fine  beds. 


At  the  finish  less  than  a  third  of  the  fine  bed  was  filled 
by  the  contents  of  the  coarse  bed. 
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<6)  State  method  of  working  of  contact  beds,  1.0.,  number 
of  fillings  per  day  of  twenty-four  hours,  and 
periods  of  (a)  filling,  (b)  standing  full,  (c)  emptying, 
and  (e)  resting. 


<7)  State  by  what  method  the  sewage  was  distributed  on 
the  beds. 

(8)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(9)  Wab  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  I 

If  so,  state  to  what  extent,  and  how  the  results  were 
effected  by  such  increase. 

(10)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by 
standmg  before  oemg  analysed. 

<11)  Give  (a)  the  average  of  the  analyses  of  the  final 
effluent  from  the  beds. 


(/>)  the  best  analvsis  of  the  final  effluent  and  date 
when  sample  was  taken,  and 


<c)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken. 


(d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  sewage  as  it  went  on  to 
to  the  coarse  bed. 

{e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  ^uent  Were 
these  putresdble? 

<12)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


(13)  Between  what  dates  was  the  experiment  conducted  'i 

If  there   were   any   periods   of   rest,   state  their 
duation. 

(14)  Give  particulars  of  any  observations  which  may 

have  been  made  of  the  temperatures  of  the  contact 
beds  at  different  depths. 

(15)  Was  any  nuisance   caused   by  the   experimental 


Filled  twice  a  day. 


Appcnaix  OC. 


Coarse. 


Fine. 


[a) 
lb) 

le) 


2  hours. 


4 

2 

16 


2  hours. 
4      „ 

3  „ 
15      „ 


Troughs. 


16,390  gallons  per  day. 
No. 

No. 


Samples  were  analysed  daily.    Neither  filtered  through 
paper  nor  allowed  to  clear  by  standing. 


Nitrous  and  nitric  nitrogen  - 
Ammoniacal  nitrogen  -        -        . 
Albuminoid  nitro^n    -       -        -        -    "108 
Oxygen  absorbed  m  four  hours  at  80"  F.  2'04 

in  three  minutes       -    '69 


-  -171  (15  weeks). 

-  -30   (76 


weeks). 


„  „        in  three  minutes       -    '69  „ 

Sept  aoih  1899. 
Ammoniacal  nitrogen         .       -       .       .       -035 
Albuminoid  nitro^n  -----        'OSO 
Oxygen  absorbed  in  four  hours  at  80**  F.    -        *77 

in  three  minutes     -        -        *23 


» 


» 


Sept  14th  189a 
Ammoniacal  nitrogen         -        -       -       -       '55 
Albuminoid  nitro^n  -----        "215 
Oxygen  absorbed  m  four  hours  at  80*  F.    -      4*34 

in  three  minutes     -  1*81 


ij 


n 


Not  estimated. 


Traces,  not  estimated.  The  effluent  when  kept  for  seven 
days  at  SO"*  Fah.  in  a  stoppered  bottle  (completely 
filled)  frequently  became  putrescent 

Albuminoid  nitrogen *608 

Total  or^nic  nitrogen 1*23 

Ammoniacal  nitrogen  -       .....  1-24 

Nitrous  and  nitric  nitrogen        -       -       -       -  '02 
Oxyffen  absorbed  in  four  hours  at  80*"  F. : 

Sample  shaken    - 9'71 

„      settled -  7*69 

„      filtered    -• 5*31 

Chlorine 14*1 

Reaction.    Slightly  alkaline  to  litmus. 

Solids. 
In  suspension — 

Mineral 16*4 

Volatile -        -    18*2 

Total  34'6 

In  solution —  <^-^ 

Mineral 69*7 

Volatile 11*8 

Total    71-5 
Total  SoKda.  ""~ 

Mineral 76'1 

Volatile 30*0 

Total    106*1     • 
August  1898  to  February  1900. 

Sundays.    Also  one  week  in  January,  1899,  aad  one  week 
in  September,  1399. 

None  made. 


No. 
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ApfMidiz  90  (^^)  ^  ^^  experiment  still  proceediDg  ? 

If  80,  may  the  CommiBsion  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 


(17)  Give  particulars  of  any  other  observations  of  import- 
ance which  were  recorded. 


(18)  What  inferences  have  been  drawn  f^om  the  experi- 
ment? 


Discontinued. 


Samples  of  deposit  were  taken  from  different  parts  of 
the  coarse  beds  at  various  times,  and  the  proi>ortion  of 
or^nic  to  mineral  matter  contained  in  them  deter- 
mined.   The  results  obtained  are  as  follows : — 


Dried  at  212**  F. 


Mineral 
per  cent. 


Organic 
percent. 


Average  sample  of  deposit  from  : — 

Near  troughs  from  surface  to  12  in. 
down  the  bed,  taken  aftei:  heavy 
rains  in  February  1899 

Near  troughs  (within  18  in.)  from 
surface  to  18  in.  down  the  bed 
taken  after  dry  weather,  October 
1899  ------ 

Peeled  off  clinker  from  6  in.  to 
90  in.  down  the  bed,  but  not 
within  1 8  in.  of  troughs,  October 
1899  --.-.. 

Peeled  off  the  surface  of  the  bed, 
but  not  within  18  in.  of  the 
troughs,  October  1899 

Taken  off  clinker  within  24  in.  of 
the  bottom,  when  the  bed  was 
being  taken  out,  March  1900     - 


93-8 


73-5 


64-2 


44-1 


63-7 


6-2 


26-5 


35-8 


55*9 


36-3 


That  it  would  be  possible  to  purify  by  triple  contact  the 

crude  sewi^  of  Huddersfield. 
That  the  rapid  deposition  of  irreducible  matter  in  the 

coarse  beas  would  necessitate  their  renewal  being  of 

so  frequent  occurrence  as  to  render  it  a  far  too  costly 

scheme  to  be  adopted. 


No. 


(19)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per      £i  3«.  7d. 

head  of  constractuu^  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers. 

(b)  what  would  be  the  estimated  annual  cost  per 

head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repajrment  of  any  loan. 

I^ote. — It  is  requested  that  all  analyses  may  be  .stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  :— 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 

J.  G.  L.  Campbell,  MJustCK 


Signature  of  Officer  under  whose  direction  the 
experiment  was  conducted. 
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Form  E. 


Appendix  9C. 


EXPEBIMENT  ON  THE  TREATMENT  OF  CRUDE  SEWAGE  IN  CONTACT  BEDS. 
Northern  Outfall.    Small  experimental  beds  fed  with  unscreened  and  unsettled  raw  sewage. 


Name  of  authority 


Population  of  district : 
(Sewage  derived  from  London  north  of  Thames.) 

Water  supply  per  head  of  the  population 

Estimated  or  measured  dry  weather  flow^  of  sewage 

Isi  any  trade  refuse  taken  into  the  sewers  ?       -        -        - 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Im  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted 

Name  and  qualification  of  chemist  who  has  made   the 
analyses. 


London  County  Council. 
3,  251,974  (1896). 

34-8  gallons  per  day  (1900). 

123,000,000  gallons  per  day  (1900). 

Trade  refuse  from  districts  drained  is  taken  into  the 
sewers. 

Quantity  not  known. 


No. 


Professor  Clowes,  D.Sc. 
Mr.  E.  B.  Pike. 


(1)  (a)  What  was  the  water-holding  capacity  at   com- 

mencement of  experiment  of  the  coarse  beds 
when  filled  with  the  filtering  material  ? 

(6)  What  was  the  depth  of  these  beds  i 

(c)  What  were  the  nature  and  size  of  the  filtering 
material? 

(2)  Give  particulars  of  measurements  made  from  time  to 

time  durine  the  experiment  of  the  water- holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  roBdd  after  resting 
or  not. 


(3)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment. 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

(4)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  ex^riment  of  the  secondary 
beds  when  filled  with  the  filtering  material? 

(A)  What  was  the  depth  of  these  beds  ^      -        .        - 

(c)  What  were  the  nature  and  size  of  the  filtering 
material? 


(•'))  [a)  Give  particulars  of  measurements  made  from  time 
to  time  during  the  experiment  of  the  water- 
holding  capacity  of  the  secondary  b^s, 
stating  in  each  case  whether  measurement 
was  made  after  resting  or  not. 


(A)  What  was  the  water-holding  capacity  of  second- 
ary beds  at  end  of  experiment?  If  the 
measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 


Primary  coarse  bed  A  : — 68*7  per  cent. 
Primary  coarse  bed  B : — 70-3  per  cent,  of  tank  capacity 
without  coke.  (Measurement  made  with  the  coke  dry.) 

9  ft.  9  in. 

Coke  passed  through  a  2-in.   mesh  and  rejected  by  a 
^-in.  mesh. 


Date. 

Primarv 
coarse  bed  ▲. 

Primary 
cearse  bed  B. 

1899,  20th  Sep. 
(After  2^  months*  work.) 

1899,  27th  Oct. 
„      6th  Dec 

1900,  4th  Jan. 
„      7th  Feb. 

41*9 

32-3 
31-3 
26-8 
.21-8 

33-3 

32-7 
27-6 
24-7 
22-2 

Last  measurements  as  above. 

Measurement  made  after  17  hours  resting  empty. 


Secondary  coarse  bed  A : — 61*7  per  cent. 
Secondary  fine   bed  B  : — 53*1  per  cent.    (Measurement 
made  with  the  coke  dry.) 

9  ft.  9  in. 

Coke.    Course  bed  A. — Passed  through  a  2~in.  mesh  and 
rejected  by  J-in.  mesh. 
Fine  bed  B.— Passed  through   a  ^-in.  mesh  and 
rejected  by  a  ^V^^*  mesh. 


Date. 

Secondary 
coarse  bed  A. 

Secondary 
fine  bed  B. 

1899,  20th  Sept. 
„    27th  Oct. 
„    6th  Dec. 

1900,  4th  Jan. 
„    7th  Feb. 

56-8 
54*9 
53*1 
60*6 
50-6 

48-1 
46-9 
48-1 
47-0 
44-4 

Last  measurements  as  above.     Measurements  were  made 
after  17  hours  resting  empty. 
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Appendix  9C.  (^)  State  method  of  working  of  contact  beds,  i.e.,  number 

of    fillings  per  day  of  twenty-four   hours,  and 

periods,  of  (a)  filling,  (b)  standing  full,  (c)  empty- 
mg,  and  (e)  resting. 


(7)  State  by  what  method  the  sewage  was  distributed  on 

the  beds. 

(8)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(9)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results 
were  affected  by  such  increa^. 

(10)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  cleax  by  stand- 
ing before  being  analjrsed. 

(11)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds 


(6)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken,  and 


(c)  the  worst  analvsis  of  the  final  effluent  and  date 
when  sample  was  taken 


(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  sewage  as  it  went  on  to 
the  coarse  bed. 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  final    effluent.   '  Were 
these  putrescible  ? 

(12)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


(13)  Between  what  dates  was  the  experiment  conducted  1 

If  there  were  any  periods  of  rest,  state  their  dura- 
tion. 


(14)  Give  particulars  of  any  observations  which  may 
have  been  made  of  the  temperatures  of  the  contact 
beds  at  different  depths. 


(15)  Was  any  nuisance  caused  by  the  experimental  works  ? 

(16)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works,  should 
*    they  deem  it  desirable  to  do  so  ? 

(17)  (xive  particulars  of  any  other  observations  of  impor- 

tance which  were  recorded. 


Once  a  day  from  4th  July,  1899,  to  9th  Dec.,  1899  (both 

inclusive). 
Twice  a  day  from  Ilth  Dec,  1899,  to  90th  Dec.,  1899. 


(a)  45  minutes. 
lb)  2  hours. 


11^ 


[c)  1  hour. 
0  2 


e)  20  hours  for  one  filling  daily.    8  hours  for  ^two 
fillings  daily. 

Splashed  on  a  board  laid  on  the  surface  of  the  bed. 


About  290  gallons  per  filling  in  each  series  A  and  B. 


No. 


Daily  averages.  Filtered  except  in  the  caae  of  the 
estimations  of  oxygen  absorbed  by  the  total  putrescible 
matter.  ' 


Secondary 

Secondary 

coarse  bed  A. 

fine  bed  A. 

Oxygen    absorbed   from 

2-309 

1-467 

permanganate  in  four 
hours  at  80<>  F. 

Nitrous  nitrogen     - 

01096 

0-0584 

Nitric  nitrogen 

1-3256 

2-2659 

4  Sept.,  1899 : 

26  July,  1899 

(6)  Oxygen  absorbed  in  four 

1-068 

0-626 

hours  at  80^  F. 

Nitric  nitrogen 

3-4714 

1-7549 

16  Aug.,  1899: 

21  Dec,  1899: 

(e)  Oxygen  absorbed  in  four 

4-000 

3-857 

hours  at  80*>  F. 

Nitric  nitrogen 

2-510 

0-3647 

49  parts  per  100,000. 


Not  estimated.     Non-putrescible. 


Oxygen  absorbed  in  4  hours  at  80°  F. 
Nitrous  nitrogen    .        -        -        - 
Nitric        „  -        .        -        - 


6163 
00057 
0-1331 


4th  July,  1899,  to  19th  May,  1900. 

On  Sundays,  four  consecutive  days  in  Auffust,  1899  ;  five 
consecutive  days  at  Christmas  ;  and  auring  1900  od 
Jan.  4, 18  ;  Feb.  3,  7,  19, 20  ;  Mar.  16, 17  ;  April  12,  13, 
14,  16,  17,  28  ;  May  7,  8. 

In  Series  A.  the  interior  of  the  primary  bed,  4  hours 
after  emptying,  was  60-5°  F.  (»:the  temperature  of  the 
sewage  supplied  to  the  bed);  the  air  outside  was  standing 
at  42°  F. 

The  interior  of  the  secondary  bed,  four  hours  after 
emptying,  was  48°  F.  (or  2°  higher  than  the  liquid  from 
the  primary  bed,  witn  which  it  had  been  filled);  the 
temperature  of  the  air  outside  was  41°  F. 


No. 
No. 
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(18)  What  inferences  have  been  drawn  from  the  experi- 
ment ? 


It  was  proved  that  the  primary  beds  rapidly  and  con  Appendix  9  C. 

tinuously  decreased  in  capacity  when  they  were  fed         '■    - 

with  unscreened  and  tinsedimented  raw  sewage.  The 
secondary  beds,  however,  suffered  no  such  diminution 
in  capacity. 


(19)  If  it  is  considered  tliat  it  would  be  practicable  to 
adopt  tiiis  s^'stem  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(<f)  'what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers  ? 

(^)  iMrhat  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  \>y  this  system — 
excluding  the  annual  repayment  of  any  loan  ? 

^ote. — It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus : — 

Ammoniacal  nitix>gen  ; 
Albuminoid  nitrogen  ; 
Nitrous  nitrogen ; 
Nitric  nitrogen; 
Total  organic  nitrogen 

Frank  Clowes, 

Signature  of  oflicer  under  whose  direction 
the  experiment  was  conducted. 

Chief  Chemist  to  the  London  County  Council. 


1213. 
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Appendix  9C  Form  E. 


EXPERIMENT    ON    THE    TREATMENT    OF    CRUDE    SEWAGE    IN    CONTACT  BEDS. 
Southern  Outfall     The  13-foot  Coke  Bed  dealing  with  crude  and  settled  sewage. 


Name  of  Authority  : 

Population  of  District : 

(Sewage  derived  from  London,  South  of  Thames) 
Water  Supply  per  head  of  the  population. 

Estimated  or  measured  dry  weather  flow  of  sewage. 

Is  any  trade  refuse  taken  into  the  sewers  1 

If  so,  state  from  what  process  it  is  derived  and, 
approximately,  what  peix^entage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  fix)m  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted  ] 

Name  and  qualification  of  Chemist  who  has  made  the 
analyses 


(1)  (a)  What  was  the   water-holding  capacity  at  com- 

mencement of  experiment  of  the  coarse  beds 
when  filled  with  the  filtering  material  7 

(b)  What  was  the  depth  of  these  beds  ? 

(c)  What  were  the  nature  and  size  of  the  filtering 

material  ? 

(2)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  coai*8e  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 


(3)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

(4)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ? 

(6)  What  was  the  depth  of  these  beds  ? 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

(5)  (a)  Give   particulars  of  measurements  made  from 

time  to  time  during  the  experiment  of  the 
water-holding  capacity  of  the  fine  beds, 
stating  in  each  case  whether  measurement 
was  made  after  resting  or  not. 


London  County  Council. 
1,678,104  (1896). 

34-8  gallons  perday  (1900). 

About  90,000,000  gallons  per  day  (1900). 

Trade  refuse  is  taken  into  the  sewers. 
Quantity  is  not  known. 

No. 

Professor  Clowes,  D.Sc. 
Mr.  J.  W.  H.  Biggs. 


(6)  What  was  the  water-holding  capacity  of  fine 
beds  at  end  of  experiment  ?  It  the  measure- 
ment was  made  after  resting,  please  give  the 
duration  of  the  resting  ? 


51  per  cent,  of  the  empty  tank  calculated  when  the  cokt* 
was  wet. 


13  feet  (similar  results  were  obtained  by  4  feet  and 
6  feet  beds). 

Coke,  which  pa.ssed  through  a  2-inch  mesh,  and  which 
was  rejected  by  a  1-inch  mesh. 

1899. 
April  11     -  -        -        7,900 

June  8      -  -         -         -        6,670 

Oct.  10      -  -         -         -         5,530 

1900. 

Jan.  12  6,000.  Rested  from  Dec.  22,  1899. 

June  16  6,000.  Rested  from  April  5  to  Maj  2. 

Oct.  8,  1900,  6290.    (Calculated  on  the  capacitv  of  the 
lower  6  feet  of  the  bed. 

From  July  28,  1900,  to  Oct.  8,  1900. 


No  fine  beds  were  used. 


The  history  of  the  fine  bed  may  be  divided  into  thrw 
periods  (a,  /->,  and  r). 

(a)  The  bed  received  crud€  sewage  between  February  27 
and  October  10,  and  was  filled  generally  twice  a  day'  It- 
capacity  diminished  rapidly,  as  is  shown  by  the 
following  figures :— March  9,  1899,  capacity  7  9(X' 
gallons.    June  8,  1899,  capacity  6,670  gallons. 

(6)  The  bed  received  very  roughly  sedimented  sewage 
between  Octol)er  10  and  April  6,  and  was  filled  twice 
a  day  to  December  22,  and  tnree  times  a  day  to  April  h. 

The  capacity  on  January  12,  1900,  was  6,000  gallons. 

(c)  The  bed  received  settled  sewage  between  May  •'  and 
July  28,  1900,  and  was  filled  four  times  a  day. 

Its  capacity  on  June  16,  1900,  was  6,000  gaXiom  h 
October  8  was  6,290  gallons  (calculated). 
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(6)  State  method  of  working  of  contact  beds,  i.e..  number 
of  fillings  per  day  of  twenty-four  houre,  ana  periods 
of  (a)  filling,  {f>)  standing  full,  (r)  emptying,  and 
(r)  resting. 


(7)  State  by  what  method  the  sewage  was  distributed 

on  the  beds. 

(8)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ^ 

(9)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
afTeeted  by  such  increase. 

(10)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by 
standiBg  before  oeing  analysed. 

(11)  <Tive  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds. 


(6)  the  beat  analysis  of  the  final  effluent  and  date 
when  sample  was  taken,  and 

(r)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken. 


(c/)  the  avei^e  of  the  estimations  made  of  the  solids 
in  suspension  in  the  crude  sewage  as  it  went 
on  to  the  coarse  bed. 

{e)  the  average  of  the  estimations  made  of  the 
solids  in  suspension  in  the  final  effluent. 
Were  these  putrescible  ? 

(12)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


ii 


Number  of  fillings  varied  between  one  and  four  per  day  Appendix  9C. 
of  24  hours  :—  

fa)  ^  to  I  hour, 

\b)  2  hours. 

(c)  1  hour. 

(<?)  Variable.  With  one  or  two  fillin^gs  per  day, 
the  bed  rested  throughout  the  night.  With 
three  or  four  fillings,  the  bed  was  worked 
during  the  night,  and  therefore  rested  ^\  to 
4^  hours,  or  2^  to  2^  hours. 

Splashing  on  to  perforated  wooden  trays. 


7,000  to  25,000. 


No. 


(*) 

{c) 

0-732 

4-906 

Trace 

^one 

0114 

Trace 

(13)  Between  what  dates  was  the  experiment  conducted  ? 
If  there  were  any  periods  of  rest,  state  their  duration 


(14)  Give  particulars  of  any  observations  which  may 
have  been  made  of  the  temperat^ires  of  the  contact 
beds  at  different  depths. 


Daily.  Filtered  through  filter  paper  except  in  the  case 
of  the  estimations  of  total  putrescible  matter  as 
measured  by  the  oxygen  absorbed  from  permanganate. 

Oxygen  absorbed  from  jiennanganate  in  four  hours  at 

80*^  F. : 
By  the  total  putrescible  matter     -        -        -    3*749 
By  the  dissolved  putrescible  matter       -        -    2-556 

Nitrous  nitrogen 0*038 

Nitric  nitrogen     -        -        -        -        -  -    0*158 

Throughout  the  experiment  the    average    purification 

effected  as  judg^   by  the   oxygen   absorbed  from 

permanganate  in  four  hoiurs  at  80^  F.  by  the  dissolved 

matter  was  52*1  per  cent. 

July  4,  1899. 


December  22,  1899. 

Oxygen  absorbed  from  permanganate 
in  four  hours  at  80^  F.  : 
By  the  dissolved  putrescible  matter 

Nitrous  nitrogen 

Nitric  nitrogen 

(c)  Li  this  case  the  corresponding  sewage  was  exception- 
ally bad. 

40  parts  per  100,000. 


Too  small  in  amount  to  be  estimated.    Not  putrescible. 


Suspended  solids 40 

Dissolved  solids no 

Oxygen  absorbed  from  permanganate  in  four 
hours  at  80"  F.:  — 

By  the  total  putrescible  matter    -                 -  8-000 

By  the  dissolved  putrescible  matter              -  5*500 

Nitrous  nitrogen None 

Nitrio  nitrogen _  None 

Albuminoid  nitrogen 0*350 

!   Feb.  27,  1899,  and  July  28,  1900. 
I   Bed  was  filled  657  times. 

Periods  of  rest : — 
1899.— March  9. 

March  30  to  April  3. 
May  20  to  23. 
June  10  to  18. 

July  8,  9,  13,  16,  22  to  24,  26  to  30. 
August  5  to  8,  17  to  20. 
September  8,  30. 

October  10  to  12,  14,  15,  17  to  22. 
October  24  to  November  6. 
November  13. 

December  11,  22  to  January  12,  1900 
1900.— April  5  to  Maj;  2. 

(All  dates  inclusive.) 

No  observations  made 
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Appendix  QC.  (15)  Was  any  nuisance  caused  by  the  experimental  works? 

(16)  Is  the  experiment  still  proceeding  ?  - 

If  so,  may  the  Commission  inspect  the  works,  ehould 
they  deem  it  desirable  to  do  so  ? 

(17)  Give    particulars    of    any    other    observations    of 

importance  which  were  recorded. 

(18)  What     inferences    have    been    drawn    from    the 

experiment  / 


No. 
No. 


That  the  crude  sewage  cannot  be  dealt  with  without 
being  subjected  to  a  preliminary  settling  process,  as 
the  beds  receiving  cruae  sewage  choke  up  rapidly. 

That  where  the  sewage  has  Seen  well  settled  to  get  rid 
of  the  greater  portion  of  suspended  solids,  a  bid  will 
continue  to  work  well  without  appreciable  loss  of 
capacity. 


(19)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per  head 

of  constructing  the  works  of  disposal — ex- 
cluding the  coet  of  land  and  cost  of  sewers. 

(b)  what  would  be  the  estimated  annual  cost  per  head 

of  purifying  the  sewage  by  this  system — ex- 
cluding the  annual  repayment  of  any  loan. 

A^ot^' — It  is  requested  that  all  analyses  may  be  stated  in  ^mrts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Anmioniacal  nitrogen  ; 

Albuminoid  nitrogen ; 

Nitrous  nitrogen  ; 

Nitric  nitrogen ; 

Total  organic  nitrogen. 

Frank  Clowbs. 

Signature  of  Officer  under  whose  directiou 
the  experiment  was  conducted. 

Chief  Chemist  to  the  London  County  Council. 
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Torra  E. 


Appendix  90. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  CONTACT  BEDS. 

Northern  Outfall. — Small  experimental  beds.    Kentish  Ragstone,  as  a  neutralising  material,  was  tried 

comparison  with  coke. 


Name  of  authority 

Population  of  district 

(Sewage  derived  from  London  North  of  Thames). 

IVater  supply  per  head  of  the  population 

Estimated  or  measured  diy  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted. 

Name  and  qualification  of  Oiemist  who  has  made  the 
analyses. 


London  County  (k»uncil. 
3,251,974  (1890). 

34-8  gallons  per  day    1900). 

123,000,000  gallons  per  day  (1900). 

Trade  refuse  from  districts  drained  was  taken  into  the 

sewers. 
Quantity  not  known. 

No. 

Professor  Clowes,  D.Sc. 
!   Mr.  E.  B.  Pike. 


(!)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  coarse  beds 
when  filled  with  tne  filtering  material  ? 

(b)  What  was  the  depth  of  these  beds  ? 

(c)  What  were  the  nature  and  size  of  the  filtering 

material  i 


•(2)  Crive  particulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  ot  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 


Tlie  beds  were  at  work  for.")  weeks  after  the  last  capacity 
measurements,  aH  shown  above,  were  taken. 

Not  estimated. 


5  feet. 

Ragstone  which  passed  through  ^-inch  mesh,  and  which 

was  rejected  by  a  t^j,  inch  mesh. 
Coke  of  the  same  size. 

Capacities  not  taken. 


-(3)  What  was  the  water-holding  capacity  of  the  coarse 
beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

.<4)  (a)  What  was  the  water-holding  eapacity  at  com- 
mencement of  experiment  of  the  tine  beds 
when  filled  with  the  filtering  material  ? 

(6)  What  was  the  depth  of  these  beds  ? 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  i 

(5)  (a)  Give  particulars  of  measurements  made  from  time 

to  time  during  the  experiment  of  the  water- 
holding  capacity  of  the  fine  beds,  stating  in 
each  case  whether  measurement  was  made 
after  resting  or  not. 

(6)' What  was  the  water-holding  capacity  of  fine 
beds  at  end  of  experiment  i  If  the  measure- 
ment was  made  after  resting,  please  give  the 
duration  of  the  resting 

(6)  State  method  otj^nking  of  contact  beds,  U.,  number      Beds  were  tilled  once  a  day  from  September  22   1898 

^  '  *  ?"J»tes.  (*)  2  hourn,  (c)  \  hour,  (e)  9  or  18  hours  (1  or 

2  tiiJings). 

^'^  ^""^e^^k^*'  "'''"^  '''  ""*^^  ''  ^^^^^^^"^^^  ^"      Tht  beds  were  4  feet  square,  and  the  sewage  fell  from 

I       the  pipe  on  to  a  board  1  foot  square,  which  rested  on 
the  surface  of  the  bed. 


Ragstone  bed,  40  per  cent.  ;  Coke  l)ed,  r^O  per  cent.  <»f 
empty  tanks  without  mateiial  measurements  taken 
after  one  week's  work. 

5  feet. 

One  bed  of  Kentish  Kagstone  ;  one  bed  of  Coke.  Both 
materials  wei-e  of  such  a  size  as  to  pass  a  4-inch  mesh 
and  be  rejected  by  a  ^-tnch  mesh. 

Ragstone  bed  3f)-6  i^er  cent.;  Coke  bed  39*0  per  cent., 
measured  after  16  weeks'  work.  Raystone  bed  348 
peri'ent..  Coke  bed  33*6  per  cent;  measured  after  24 
weeks'  work. 

The  beds  had  not  rested,  as  the  capacities  wei-e  measured 
by  the  quantities  of  effluent  which  ran  from  the  bed. 
Hie  drainings  were  not  included. 

Not  estimated. 


<8)  Wl^t  was  the  average  quantity  of  sewage  in  gallons 
dealt  with  daily  \  ® 


Ragstone  beds,  240  gallons  ;  Coke  beds,  275  gallons. 
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Appendix  9C '  (9)  Was  the  quantity  of  ssewage  dealt  witU  increased  in 
time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
afiected  by  such  inci^ase 

(10)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by 
standing  before  being  analysed 

(11)  Give  (a)  the  average  of  the  analyses  of  the  final 

eifluent  from  the  beds. 

(6)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken,  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 

when  sample  was  taken. 

(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  sewage  as  it  went  on  to 
the  coarse  bed. 

(e)  the  average  of  the  estimations  made  of  the  solids 

ia  suspension   in  the  final  effluent       Were 
these  putrescible  ? 

(12)  Give  a  typical  analysis  of  the  crude  sewage  to  which 

the  exi>eriraent  relates. 

(13)  Between  what  dates  was  the  experiment  conducted  ? 
If  there  were  any  pericKlsof  rest,  state  their  duration. 


(14)  Give  particulars  of  any  observations  which  may  have 

been  made  of  the  temperatures  of  the  contact  beds 
at  difterent  depths. 

(15)  Was  any  nuisance  caused  by  the  experimental  works  ? 

(16)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(17)  Give   particulars    of    any    other    observations    of 

importance  which  were  recorded. 

(18)  What    infei-ences    have     been     drawn     from     the 

experiment  ? 


No. 


Daily  Averages. — Samples  were  filtered  through   filter 
paper. 


Oxygen  absorbed  from  permanganate  in  4  hours  at  80"  F. : 
(a)  Kagstone  bed,  2-761.     Coke  bed,  1994. 


Eagstone  Bed. 

(b)  Jan,  16,  1899        -  1*429 

(c)  Dec.  1,  1898         -  4-000 


Coke  Bed. 
Oct.  5,  1898         -     -  0-714. 
Dec.  7,  1898         -     -  3-145 


Crude  unsettled  sewage  was  supplied  to  the  beds. 
49  parts  per  100,000. 

Not  estimated.    Not  putrescible. 


Oxygen  absorbed  from  permanganate  in  4  hours  at  80*  F.: 
Average  throughout  the  experiment,  5*424. 

September  22, 1898,  and  April  15,  1899. 

Sundays,  4  days  at  Christmas,  and  2  days  occasionally 
for  Doiler  cleaning. 


No. 


It  was  inferred  that  no  advantage  resulted  from  using- 
ragstone  containing  calcium  carbonate — a  neutraliaine 
substance — in  place  of  coke ;  it  had  been  surmiaea 
that  the  presence  of  calcium  carbonate  might  promote 
bacterial  action. 

(19)  If  it  is  considered  tliat  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  ner 
head  of  constructing  the  works  of  disposal- 
excluding  the  cost  of  land  and  cost  of  sewers. 

(h)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system 
-— excluding  tiie  annual  repayment  of  any  loan. 

Iiote,-li  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  cjf 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  :— 

Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen  ; 
Nitrous  nitrogen ; 
Nitric  nitrogen  ; 
Total  01  game  nitrogen. 

Frank  Clowks, 

Signature  of  Ofl&cer  under  whose  direction  the 
experiment  was  conducted. 

Chief  Chemist  to  the  London  County  CounciL 
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Appendix  f 


EXPERIMENT  ON  THE  TREATMENT  OF  CRUDE  SEWAGE  IN  CONTACT  BEDS. 

(DOUBLE  CONTACT.) 


Name  of  authority  ...-.:_. 

Population  of  district 

Water  supply  per  head  of  the  population 

^Estimated  or  measured  dry  weather  flow  of  sewage 

la  any  trade  refuse  taken  into  the  sewers  ?      .        -        - 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


(1)  (a)  What  was  the  water-holding  canacity  at  com- 

mencement of  experiment  of  tne  coarse  l>ed8 
when  filled  with  the  filtering  materal  ? 

(6)  What  was  the  depth  of  these  beds  I     -        -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

(2)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  l)eds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 

(3)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

4)  (ft)  AVhat  was  the  water-holding  cajmcity  at  com- 
mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ? 

(h)  What  was  the  depth  of  these  beds  ?      -        -        - 

(r)  Wliat  were  the  nature  and  size  of  the  filtering 
material  ] 

(5)  (a)  Give  particulars  of  measurements  made    from 

time  to  time  during  the  experiment  of  the 
water-holding  capacity  of  the  fine  beds,  stating 
in  each  case  whether  measurement  was  made 
after  rating  or  not. 

(b)  WTiat  was  the  water-holding  capacity  of  fine  beds 
at  end  of  experiment  1  If  the  measurement 
was  made  after  resting,  please  give  the  dura- 
tion of  the  resting. 

(6)  State  method  of  working  of  contact  beds,  i\e.^  num- 

ber of  fillings  p)er  day  of  24  hours,  and  periods  of 
(a)  filling,  (6)  standing  full,  (c)  emptying,  and  (e) 
resting. 


(7)  State  by  what  method  the  sewage  was  distributed  on 
the  beds. 


(8)  What  was  the  average  (quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(9)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  01  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(10)  State  at  what  intervals  analyses  of  the  effluent  were 

made,  and  whether  the  samples  were  filtered 
through  filter  paper,  or  allowed  to  clear  by  standing 
before  being  ajiaJysed. 


Maidstone. 

35,000  (estimated). 

IfiJ  gallons  per  day. 

1,000,000  gallons  i>er  day. 

Yes.     Brewery,  paper  mill,  tan-yard  and  slaughterhouse 
are  the  principal. 


Storm  water  is  excluded  from  the  sewers  in  about  half 
of  our  drainage  area. 

The  Borough  Surveyor. 

Dibdin  and  Thudichum. 


12,000  gallons. 

3  ft.  4  in. 

Fumace  clinkers  rejected  by  J  in.  mesh  sieve. 


14,000  gallons. 


4  ft.  4  in. 


Furnace  clinkers  passed  through  i  inch  mesh  sieve,  and 
with  firedust  afterwards  removeid. 


Once  and  twice  per  day. 
(a)  40  minutes. 

(f*)  2  hours  at  first,  afterwards  1^  and  1  hour, 
(r)  ih  hours. 
(f)  2  hours  and  1  day  in  7. 

At  first  by  means  of  open  distributing  channels.  These 
were  afterwards  removed,  and  the  effluent  appeared 
equally  good. 

12,000  at  each  filling. 

Sewage  with  a  large  proportion  of  storm  water  has  Ixjen 
dealt  with  on  the  beds,  but  the  beds  are  filled  by 
means  of  a  pump,  and  consequently  the  (juantity  dealt 
with  has  been  always  the  same. 

April  and  May  1899. 
By  standing. 
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AppNNMiiz  ttC.  (11)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds. 


{h)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  waa  taken,  and 

(c)  the  worst  analvsis  of  the  final  effluent  and  date 

when  sample  was  taken. 

(d)  the  average  of  the  estimations  made  of  the  solids 

in  8US})ension  in  the  sewage  a»s  it  went  on  to 
coarse  bed. 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  final  effluent.    Were  these 
putrescible  1 

(18)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


CI.,  87  ()arts  per  1(X),0(>0. 
Ammoniacal  nitrogen,  2*13  i)arts  j^er  100,000. 
Albuminoid  nitrogen,  0*23  i»aits  jjer  100,000. 
Oxygen  absorbed,  4  hours,  3*20  parts  per  100,000. 
Suspended  matters,  traces. 


Chlorine.      Nitr<.gen. 


Albu-    ' 

niitioid   I 

Nitrogen.  I 


Oxygen 
Absorbed. 


Siupendetl  niAtter. 


8-7 


91 


0-72 


2-78 


p-165    ,        8-20       '  Trace,  April  6, 1809. 


-290  3S4        '  Tnice,  May 8, 1809. 


81*0  i>art.s  per  100,000. 


Trace.    No. 


(13)  Between  what  dates  was  the  experiment  conducted  ? 
If  there  were  any  periods  of  rest,  state  their  duration. 


(14)  Give  particulars  of  any  observations  which  may  have 
been  made  of  the  temperatures  of  the  contact 
beds  at  different  depths. 

(ir>)  Was  any  nuisance  caused  by  the  experimental  works  ? 

(16)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  It  desirable  to  do  so  ? 

(1 7)  Give  particulars  of  any  other  observations  of  im- 

portance which  were  recorded. 


(18)  What  inferences  have  been  drawn  from  the  experi- 

ment ? 

(19)  If  it  is  considered  that  it  would  be  practicable  to 

adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  What  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers. 

(6)  Wliat  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  rei)ayment  of  any  loan. 


CI.,  9*0  i>arts  i>er  100,000. 
Ammoniacal  nitrogen,  4*95  parts  ]>er  100,000. 
Albuminoid  nitrogen,  0*747  imrts  per  100,000. 
Oxygen,  in  4  houis,  11*15  parts  |)er  100,000. 
Suspended  matter,  81*00  parts  per  100,000. 

Beds  first  filled  Oct.  1898,  and  continued  ever  since.  The 
beds  have  been  rested  at  intervals  when  we  have  beeo 
occupied  with  other  work,  but  on  no  occasion  for  more 
than  about  seven  days. 

None  made. 


Absolutely  none.  No  smell  has  ever  been  noticed  on  the 
beds. 

Yes. 
les. 

The  coarse  bed  was  dug  down  to  the  floor  of  the  tank 
after  18  months  work,  and  no  deposit  was  noticeable 
on  the  l>ottom,  the  clinkers  were  practically  as  clear 
as  ever  up  to  within  8  in.  to  9  in.  of  the  surface,  and 
this  was  of  a  siwngy  nature,  but  having  the  odour  of 
fresh  garden  soil. 

That  the  sewage  of  ^laidstone  is  amenable  to  bacterial 
treatment. 

Yes. 


2r)«. 


M. 


Note.-  -It  is  re<iue8ted  that  all  analyses  may  be  statea  in  parts  i)er  100,000,  and  that  the  various  compounds  off 
nitrogen  may  be  stat^  in  terms  of  niti-ogen,  thus  : — 

Ammoniacal  nitrogen ; 

Albuminoid  nitrogen : 

Nitrous  nitrogen . 

Nitric  nitrogen  . 

Total  organic  nitrogen. 

J.  Bunting. 

Signature  of  Officer  under  whose  directio]> 
the  exf)eriment  was  conducte<il. 
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Form  E. 


Appendix  9C. 


EXPERIMENT   ON   THE   TREATMENT   OF   CRUDE   SEWAGE    IN   CONTACT  BEDS. 

Bed  A  (primary)  in  conjunction  with  Bed  B  (secondary). 


Name  of  authority 

Population  of  district  '    - 

Water  supply  per  head  of  the  population 
Elstimated  or  measured  dry  weather  flow  of  sewage 

la  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted. 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Manchester. 

516,000. 

28  gallons  per  day. 

21,000,000  gallons  per  day. 

Yes. 


Mostly  enters  the  sewers. 


Gilbert  J.  Fowler,  M.Sc.  (Vict.),  F.I.C. 


W.  aiiford,  A.R.C.Sc.I. 
H.  D.  Bell    ^ 
E.  Hadfield 
A.  C.  Oddie 
Under  the  direction  of  G.  J.  Fowler. 


Junior  Assistants. 


(1)  (a)  What  was  the  water-holding  capacity  at  com- 
mencement of  experiment  of  the  coarse  bed 
when  filled  with  the  filtering  material  ? 

{b)  What  was  the  depth  of  this  bed  ? 

{c)  What  was  the  nature  and  size  of  the  filtering 
material  ? 


{±)  Oive  particulars  of  measurements  made  from  time  to 
time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
wnether  the  measurement  was  made  after  resting 
or  not 


(3)  What  was  the   water-holding    capacity  of   coarse 

beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

(4)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ? 

{b)  What  was  the  depth  of  this  bed  ? 

(c)  What  was  the  nature  and  size  of  the  filtering 
material  ? 


(5)  (ci)  Give  particulars  of  measurements  made  from 
time  to  time  during  the  experiment  of  the  water- 
holding  capacity  of  the  fine  beds,  stating  in  each 
case  whether  measurement  was  made  after  resting 
or  not. 


4,530. 


3  feet. 

Screened  clinker.  Rough  material  round  the  drain 
pipes.  Material  uniform  throughout  the  bed.  Passed 
3-inch  mesh,  rejected  by  1-inch  mesh. 

Bed  a. 


November  15th,  1898  - 
December  14th,  „  - 
January  10th,  1899    - 


Capacity  in 
Gallons. 


4,530 
4,140 
3,816 


Remarks. 


3  hours  rest. 
4i  hours  rest. 
3|  hours  rest. 


•>  feet. 


Bed  B.  Screened  clinker.  Rouffh  material  round  the 
drain  pipes.  Material  uniform  through  the  bed.  Passed 
1-inch  mesh,  rejected  by  J-inch  mesh. 

BedB. 


Date. 


November  16th,  1898 
January  10th,  1899 


(fi)  What  was  the  water-holding  capacity  of  fine  beds 
at  end  of  experiment  ?  If  the  measurement 
was  made  after  resting,  please  give  the  dura- 
tion of  the  resting. 


1213. 


Remarks. 


3  hours  rest. 

(drainage  pipes  full). 

3  hours  rest. 


3  T 
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Appendix  9C.  (g)  State  method  of  working  of  contact  beds,  i.<5.,  num- 

ber  of  fiHings  per  day  of  twenty-four  hours,  and 
periods  of  (a)  filling,  (6)  standing  full,  (c)  emptying, 
and  {e)  resting. 


(7)  State    bv    what    method    the   setibled    sewaire    was 

distributed  on  the  beds. 

(8)  Wliat  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(9)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(10)  State  at  what  intervals  analyses  of  the  eUluent  were 

uiade  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by 
standing  l)efore  being  analysed. 

(11)  Give  (a)  the  average  of  the  analyses  of   the  final 

effluent  from  the  beds. 


{b)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ;  and 

(c)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken. 

\  {d)  the  average  of  the  estimations  made  of  the  solids 
in  susjiension  in  the  settled  sewage  as  it  went 
on  to  the  coarse  bed. 

'  {e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were  these 
])utrescible  ? 

\(12)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


(13)^Between  what  dates  was  the  experiment  conducted  ? 

If  there  were  any  periods  of  rest,  state  their  dura- 
tion. 

(14)*Give  particulars  of  any  observations  which  may 
have  l>een  made  of  the  temperatures  of  the  con- 
tact beds  at  different  depths. 

(15)  Wa^'any  nuisance  caused  by  the  experimental  works  ? 

(16)  Is  the  experiment  still  proceeding  ? 

If  80,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 


Date. 


Number 

of 
fillings. 


November  17th,  1898, 
to  February  8th, 
1899. 


February  8th  to  Feb- 
ruary 15th,  1899. 


Cycle. 


3 


(a)  j,  (b)  1  hour,  (c)  I 

(«)  4  hours, 
(a)  I,  {b)  2  hours,  (r)  I 

(e)  24  hours, 
(a)  I  (6)  2  hours,  (c)  I 

(e)  8  hours. 

Time  of  filling  6  a.ra. 

to  12  noon,  and  6  p.in. 

to  12  midnight. 
Cyde. 
(a)  J,  (b)  2  hours,  (c)  I 

(e)  24  hours. 


By  wooden  shoots,  perforated  at  the  bottom  of  the  sides. 


10,970  (allowing  for  Sunday's  rest). 


No. 


Daily,  except  Sundays.    Samples  shaken  before  analyst. 


The  following  numbers  are  the  average  of  daily  analyses 
of  final  effluent  (Bed  B^  :— 

Four  hours  oxygen  absorption    -        -         -  1*18 
Incubator  test,  3  mins.  oxygen  absorption, 

before '63 

Incubator  test,  3  mins.  oxygen  absorption, 

after -54 

Putrescibility 23/237 

Ammoniacal  nitrogen          -        .        .         .  -gg 

Albuminoid  nitrogen 'OVt 

Nitrous  nitrogen -021 

Nitric  nitrogen -  -293 

Chlorine -  13*3 


About  41  parts  per  100,000.    (Data  limited). 


About  2-8  parts  per  100,000. 


The  following  members  are  the  average  of  daily  analyses 
of  settled  sevmge  for  the  quarter  ending  December 
28th,  1898  :— 


4  hours  oxygen  absorption 
3  minutes  oxygen  absorption 
Ammoniacal  nitrogen 
Albuminoid  nitrogen 
Chlorine    -        -        -        - 


7-21 
3-86 
2-27 
•33 
16-0 


November  10th,  1898,  to  February  15th,  1899. 

Rested  every  Sunday,  and  one  day  on  December  24th,  1898. 


No. 


No. 
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(17)  Give  particulars  of  any  other  observations  of  impor- 
tance which  were  recorded. 


(18)  What  inferences  liave  been  drawn  from  the  experi- 
ment? 


<19)  If  it  is  considered  that  it  would  be  piuctieable  to 
adopt  this  sjntem  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

{a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal — 
excluding  the  cost  of  land  and  cost  of  sewers  ; 

(6)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system 
— ezcludmg  the  annual  repayment  of  any  loan. 


A  considerable  accumulation    of   silt    occurred  in  the  Api  endix  9C. 

bed,  the  coarse  clinker  permitting  the  free  access  of 

sludge  both  into  the  body  of  the  b^,  and  even  into  the 
drains  below. 


It  is  not  advantacceous  to  attempt  to  purify  sewage  en 
contact  beds  without  previous  settlement.  Further,  it 
does  not  appear  that  nuiterial  of  the  size  of  tliat  ia 
bed  As  is  suited  to  the  purpose  of  a  contact  bed,  as  it 
permits  suspended  matter  freely  to  penetrate  into  the 
body  of  the  bed,  finally  tending  to  form  an  almost 
impervious  mass,  .which  rapidly  interferes  with  the 
action  of  the  bed.  In  any  case,  even  if  cloffging  does 
not  take  place  to  such  an  extent,  the  suspended  matter 
which  passes  away  increases  the  burden  foi  tlie 
secondary  bed. 


JTot^  1.  —It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen  ; 

Albuminoid  nitrogen  ; 

Nitrous  nitrogen ; 

Nitnc  nitrogen ; 

Total  organic  nitrogen. 

Jfote  2. — The  expression  ** Subsidence  tanks'*  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
**  Septic  "  action  is  produced. 

Si;;nature  of  Officer  under  'whose  dirtction 
the  experiment  was  conducted 
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EXPERIMENT  ON  THE  TREATMENT  OF  CRUDE  SEWAGE  IN  CONTACT  BEDS. 

(DOUBLE  CONTACT.) 


Name  of  authority 

Population  of  district 

Water  supply  per  head  of  the  population 

Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ?       -        -        - 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewera  ? 

Officer  under  whom  the  experiment  has  been  conducted. 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


(1)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  coarse  beds 
when  filled  with  tne  filtering  material  ? 

(b)  What  was  the  depth  of  these  beds  ?     -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 

material  ? 

(2)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 

(3)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

(4)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ? 

(b)  What  was  the  depth  of  these  beds  ?     -        - 

(r)  What  were  the  nature  and  size  of  the  filtering 
mateiial  ? 

(5)  (a)  Give  particulars  of   measurements    made    from 

time  to  time  during  the  experiment  of  the 
water-holding  capacity  of  the  fine  beds,  stating 
in  each  case  whether  measurement  was  made 
after  resting  or  not  ? 

(/>)  What  was  the  water-holding  capacity  of  fine 
beds  at  end  of  experiment?  If  the  measure- 
ment was  made  after  resting,  please  jrive  the 
duration  of  the  resting. 

(G)  State  method  of  working  of  contact  beds,  i.e.,  number 
of  fillings  per  day  of  twenty-four  hours,  and 
])criods  of  (a)  filling,  (b)  standing  full,  (c)  emptying 
and  (e)  resting. 


(7)  State  by  what  method  the  sewage  was  distributed  on 

the  beds. 

(8)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(9)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ] 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(lO)lState  at  what  intervals  analysas  of  the  effluent  were 
made  and  whether  the  samples  were  filtered 
through  filter  jyaner  or  allowed  to  clear  by  standing 
before  being  analysed. 


Wellington,  Somerset,  Urban  Council. 

The  whole  district,  6,800. 

Twenty  gallons  per  day. 

120,000  gallons  per  day  in  drainage  area. 

None. 


Partially. 

Council's  surveyor. 

Dr.  Alford,  County  Analyst. 


9,380  gallons. 

3  ft.  6  in. 

Broken  brick  and  tile  rubble  to  pass  a  2j-inch  ring. 


No  measurements  taken,  as  beds  were  not  considered 
water-tight,  being  simply  excavations  in  the  ground. 


Answer  given  under  (2). 


Same  as  coarse  bed  after  being  in  work  about  3  weeks. 
At  first  the  coarse  bed  more  than  filled  the  fine  bed. 


3  ft.  6  in. 

Cinders  perfectly  free  from  dust  and  such  as  would  pass 
a  }-in.  mesh,  and  rejected  by  a  J-in.  ditto. 

Answer  as  given  under  (2). 


Answer  as  given  under  (2). 


Three  fillings  in  24  hours. 

The  flow  being  intennittent,  times  for  filling  varied,  but 

averaged  I  hour  to  fill,  U  stand  full,  1  to  discharge,  li 

rest. 
Tl  e  W3rking  was  cairied  out  at  one  out  of  several  of  our 

present  outfalls. 

The  sewage  was  distributed  by  open  wooden  trunks. 


About  28,000  gallons. 


In  times  of  heavy  rain  amounting  to  flood,  the  beds  were 
not  worked. 

The  one  sample  analysed  was  taken  directly  after  leavi:  ^ 
the  fine  beds  into  the  same  bottle  as  sent  to  analy^^ 
without  any  preparation  whatever. 
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(11)  Give  (a)  the  average  of  the  analyses  of  the  final 
effluent  from  the  beds  ; 


(6)  the  best  analysis  of  the  final  effluent,  and  date 
when  sample  was  taken  ;  and 

(c)  the  worst  analysis  of  the  final  effluent,  and  date 
when  sample  was  taken  ; 

(cO  t-be  average  of  the  estimations  made  of  the 
solids  in  suspension  in  the  sewage  as  it  went 
on  to  the  coarse  bed  ; 

(c)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were 
these  putrescible  ? 

<12)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 

(13)  Between  what  dates  was  the  experiment  conducted] 

If  I  there    were   any   periods    of    rest,  state    their 
duration. 

(14)  Give  particulars  of  any  observations  which    may 

have  been  made  of  the  temperatures  of  the  contact 
beds  at  different  depths. 

(15)  Was    any    nuisance   caused   by  the  experimental 

works  1 

(16)  Is  the  experiment  still  proceeding?  -        -        -        - 

If  so,  may  the  Commission  insfject  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(17)  Give    particulars   of    any   other    olservations    of 

importance  which  were  recorded. 


(18)  What  inferences  have  been  drawn  from  the  experi 
ment  1 


(19)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  ner 
head  of  constructing  the  works  of  disposal— 
excluding  the  cost  of  land  and  cost  of  sewers  ^ 

(6)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system 
— excluding  the  annual  repayment  of  any 
loan? 


Only  one  sample  analysed 

(CJopy  of  Analyst's  report.) 

February  3,  1900. 
Total  dissolved  solids  -        -      33'6  grains  per  gallon. 
Chlorine  in  chlorides  -        -        4'6        „         „ 
Free  ammonia    -        -        -        0*65  per  million  gallons. 
Albuminoid  ammonia        -       0*20 
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Ordinary  domestic,  entirely  free  from  trade  refuse. 

March  25,  1899,  and  March  25,  1900. 

Two  days  only.    On  days  during  heavy  floods. 


None  whatever.  The  beds  abutted  on  a  public  footi)ath, 
but  no  complaint  of  any  kind  was  received  during  the 
whole  time  the  beds  were  in  work. 

No. 


The  effluent  after  the  first  two  months  was  at  all  times 
as  clear  as  pump  water,  and  entirely  free  from  smell. 
Samples  were  taken  every  month,  which  samplas  were 
dated  and  kent  but  not  analysed.  I  noticed  that 
whereas  for  tne  first  three  weeks  or  a  month  the 
sewage  in  rough  bed  more  than  filled  the  fine  one — 
after  which  it  only  filled  it  to  a  little  under  the  surface 
of  medium. 

I  consider  it  is  a  successful  mode  of  treatment.  More- 
over I  had  an  examination  made  of  both  beds  after 
stopping  work  a  few  days,  by  having  a  large  hole 
taken  out  in  each  and  found  that  there  was  entire 
absence  of  any  sludge,  either  adhering  to  the  filtering 
medium  or  in  the  bottom  of  the  beds. 

Yes,  I  think  it  would. 


We  shall  have  to  lift  the  sewage  about  GO  ft,  and  I 
estimate  the  cost  approximately  at  30«.  per  head. 

Cannot  speak  with  any  accuracy,  but  I  am  of  opinion 
the  cost  would  not  exceed  1«.  per  head. 


JfoU, — It  is  requested  that  all  analyses  may  })e  stfcted  in  parts  per  100,000,  and  the  varicu;  coni])Ounc's  nl  niirogen 
may  be  stated  in  terms  of  nitrogen,  thus  : — 

Anmioniacal  nitrogen  ; 
Albuminoid  nitrogen  ; 
Nitioas  nitrogen  ; 
Niti  ic  nitrogen  : 
Toal  organic  nitrogen. 

E.  T.  HowARP. 

« 

Signature  of  Officer  under  \\lo^2  directToi"^ 
the  exi>eriment  was  coi.dicted. 
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EXPERIMENT  ON   THE  TREATMENT  OF  CRUDE  SEWAGE  IN   CONTACT  BEDS. 

(DOUBLE  CONTACT.) 


Name  of  authority -        - 

Population  of  district       -        - 

Water  supply  per  head  of  the  population 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ?      -        -        - 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 


County  Borough  of  West  Bromwich. 

In  1891,59,489. 

About  20  gallons  per  day. 

About  1,250,000  gallons  per  day,  total  from  both  levels. 

Practically  none. 


Is  the  storm,  soil  or  surface  water,  wholly  or  partially,  i   Wholly  excluded, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted     I   Borough  Engineer  and  Surveyor. 

Name  and  qualification  of  chemist  who  has  made  the      H.  Silvester,  f.i.c,  f.c.s..  Borough  Analyst, 
analyses. 


(1)  (a)  What  was  the  water-holding  capacity   at  com- 

mencement of  experiment  of  the  coarse  beds  when 
filled  with  the  filtering  material  ? 

(6)  What  was  the  depth  of  these  beds  ?     -        -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

(2)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  not. 


(3)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

(4)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  ot  the  fine  beds 
when  filled  with  the  filtering  material  ? 


About  52,500  gallons,  taking  it  at  one-third  the  capacity 
of  bed. 


Average  3  feet  6  inches. 

Screened  engine  ashes  ^-inch  to  2-inch  mesh. 


After  the  beds  had  worked  for  12  months,  during  which 
time  they  dealt  with  813  fillings,  a  Siemens  patent 
meter  was  fixed  at  the  outlet  and  readings  taken.  The 
beds  had  not  rested  except  on  Sundays.  It  should  here 
be  stated  that  the  low  level  sewa^  flows  direct  from 
the  sewer  on  to  the  beds,  there  bem^  no  detritus  tanks, 
consequently  a  large  quantity  of  mmeral  matter  finds 
its  way  into  the  beds. 

After  12  months  29,455  gallons  average  of  12  readings. 


About  45,000  gallons,  taking  it  at  one-third  the  caiiacity 
of  bed. 


(6)  What  was  the  depth  of  these  beds  1 


-   :   Three  feet  average. 


(c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

(5)  (a)  Give  particulars  of  measurements  made  from  time 
to  time  during  the  experiment  of  the  water- 
holding  capacity  of  the  fine  beds,  stating  in 
each  case  whether  measurement  was  made 
after  resting  or  not. 

(6)  What  was  the  water-holding  capacity  of  fine  beds 
'  at  end  of  experiment  ]  If  the  measurement 
was  made  after  resting,  please  give  the  duration 
of  the  resting. 

(0)  State  method  of  working  of  contact  beds,  t.e.,  number 
of  fillings  per  dav  of  twenty-four  hours,  and  periods 
of  (a)  filling,  (6)  standing  full,  (c)  emptying,  and 
(e)  resting. 

(7)  State  by  what  method  the  sewage  was  distributed  on 

the  beds. 

(8)  Wliat  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(9)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 


Screened  engine  ashes  ^-inch  to  ^-inch  mesh. 


I   The   meter ^  was    fixed   to   this  bed  after  12  months. 
j       working. 


33,337  gallons,  average  of  12  readings. 


Three  P  fillings    every    24    hours,    Sundays   excepted, 
(a)  1 J  hours,  (i)  2  houi 
3  nours  every  8  hourst 


(a)  U  hours,  (b)2  hours,  (c)  emptying,  1 J  hours,  resting 
n< 


By  iron  troughs  15  inches^^vide. 


Estimated  atri50,000  gallons  at  commencement. 


Nc 
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Analyses  of  Samples  of  Sewage  and  Effluents  after  Bacteria  Treatment  from  Friar  Park  Sewage  Farm, 

West  Bromwich,  by  H,  Silvester,  F.I.C.,  F.C.S.,  Borough  Analyst. 

(Quantities  stated  in  parts  per  100,000.) 


Appendix  9(;. 


• 

LOW  LEVEL. 

Sample 
No. 

No.  of 
filling. 

Chlorine. 

Oxygen 
abfiorlied 

in 
4  hours. 

1 

Nitrogen 

as 
Nitrites 

and 
Nitrates. 

CRUDE  SEWAGE. 

Ammonia.         ! 

_     i    Soli 

• 

11 
v^r^           Albu-       Solul 
*^®®-         minoid.   , 

Date. 

1 

1                         *" 

.•  ,„      Suspen- 
sion,         i}^ 
sion. 

Total 
Solid. 

6  November 

1 

10 

18-40 

1-630 

Nil 

2-715 

-085 

103-0 

12-4 

115-4 

14 

2 

23 

20  00 

2-680 

»» 

5-445 

•409 

117-0      1 

19^G      !      1366 

22 

3 

40 

18-90 

•632 

i» 

1      2-320 

•100      1      1030      i 

i                                       1 

15-6      1      118-6 

29 

4 

(>8 

22-80 

4-651 

»i 

i      4-800 

•450      1      142-0 

89-2           231-2 

19  December  • 

5 

90 

24-40 

5-865 

»» 

4-312 

•470 

128  0 

67-6           195-6 

9  JanauTy    - 

6 

134 

15-(X» 

•434 

Tracas 

-920 

•090 

136  0 

2-0           138-0 

16 

t 

154 

11-80 

1-012 

Nil 

l-COU 

•120 

101-0 

94  0            195  0 

31 

8 

i92 

20-89 

4-706 

»» 

3-630 

1 

•390            Ui'Ii) 

43-2            1752 

7  March 

9 

258 

22-:i0 

4  056 

f» 

4-:oo 

-334             14U-0 

55-44    '      196-44 

21       ,, 

10 

292 

24-00 

6-306 

»» 

4-400 

•410 

136-3           262-8      '      3991 

29      „ 

11 

312 

21-80 

3-147 

»» 

4-372 

-258 

117-5 

86-4      j      203-9 

6  April 

12 

330 

21-05 

2-980 

>i 

3-268 

-240      '      116-5 

1 

29^8 

146-3 

23      „ 

13 

371 

i9-:w 

3-258 

»i 

5-882 

-452       j      118-4      1      -228-2 

346*6 

23  Miiy  - 

14 

445 

28-70 

4-244 

»i 

4-442 

•516             llio'o 

64-8 

200-3 

29  June  - 

15 

519 

23-90 

2-706 

»» 

4-640 

-302 

1170      , 

63-9 

180-9 

25  July  - 

16 

581 

20-80 

3693 

»» 

4-209 

-380 

118-0      i 

35-2 

153-2 

30  AujniHt 

17 

666 

21-20 

3-503 

»t 

6 -020 

•458             1165      '.      1892 

1                    1 

305-7 

26  Sei>teniber 

18 

731 

18-60 

3-015 

»» 

5- 140 

-286      i      114-7      1 

'                    1 

34  0 

1 

148-7 

Averaj^es  - 

.^^_ 

20-75 

3-251 

J 



4-034 

1 

-319            121-8 

1 

77-39 

199-2 

\ 

EFFLUENT  FROM  CO2 

VRSE  BACTERIA  BED. 

• 

Date. 

Sample 
No. 

1 

No.  of 

fining. 

Chlorine. 

1 

Oxygen 
a4)8orbed  ! 
in        1 
4  hours. 

Nitrogen  , 
as        1 
Nitrites 

and 
Nitratos. 

Ammo 

SI  A. 

T 

Solids  t  Solids 

in      ,       in 
Solu-     Suspen- 
tion.    1    sion. 

Total 
Solids. 

Per. 
centntfe 

1 

Free. 

1 

1 

1 

Albu- 
minoid. 

of** 
Purifi. 
cation. 

6  November 

1 

10 

18-00 

1 

-7:V) 

Tracen 

1 

2-090      [ 

1 
•050         1110    1         -4 

1 
1114         55-0 

14 

2 

23 

1900      . 

-731 

1 
i>        1 

4-200 

•V20        114-0    ]      4-0 

118-0         72-7 

22         „ 

3 

40 

19-00 

•460 

1 
It 

1-300 

-071         104-2    1      4-8 

109-0         27-2 

29 

4 

58 

2100      , 

2-51K) 

II 

2-900      1 

-226     1    131-6    1     16-4 

148-0        46-2 

19  December  - 

5       1 

90 

27-20 

1 

3-200 

>» 

3-270      ' 

•355        140^0    I    21-4 

1                1 

161-4         45-4 

'9  Ja!inary    - 

6      ! 

134 

15-00      1 

-380 

1 

1 

-800      1 

•060        124-0 

•8 

124-8         12-4 

16 

7 

hU 

1310   : 

•654 

••    i 

•960      ] 

•073 

107-4 

1-6 

109-0    !     3i5-3 

31 

8 

192 

1900      , 

1  859      , 

1 

2-260      i 

1 

•182 

128-0 

10-8 

138-8    '     60-5 

7  March 

9 

258 

21  -30 

1-608      1 

II 

2-480-   1 

•212    ;    143-9 

12-6 

1565         603 

21      ,. 

10 

292 

23-40 

3-793 

1 
"        1 

1-800      1 

•228     ;    124-4    j      6-8     ; 

131-2    •     398 

29      ., 

11 

312 

21-60    ; 

1-411      I 

"        1 

2-960 

•176         1111 

9-4 

1205         551 

6  April 

12      1 

330 

20-65 

1-041 

1 
"        1 

2-560 

•152        104-7 

1 

6-8 

1115    ,     650 

•i3      „ 

13 

371 

18-90 

1 

1-077    ; 

1 

2-640 

•168        107-5 

6-2 

1137    '     669 

23  May  - 

14 

445 

24-90 

1-613     ; 

1 
1 

2-234      1 

-220    ;    119-8 

9-2  ; 

129-0         61-9 

29  June 

16      ! 

519 

24-40 

-953 

>i 

2-840 

•208    ,    111-5 

1 

5-6     ! 

1171         648 

25  July  - 

16      ' 

581 

2210      1 

1-923 

1 
»»        1 

2-240 

-144     I    108-0 

12-0 

120-0         47-9 

30  August      • 

17 

66 

2300 

1  -461      ! 

1 
II 

3-808 

•220         107-0 

130     1 

120^0         58-2 

26  September 

18 

731 

19-20      ' 

1 

1-827 

..    ! 

3-394 

-188         108-1 

164     . 

1 

1241 

1 
t 

3 

39-4 

Averages  - 

t 
1 

— 

20-59 

1-512      . 

*****                t 

1 

1 

2-485      1 

t 

-169        1170 

1 

9-34  • 

125-71 

Note,— In  the  above 
absorbed  were  made  on 


analyses  the  determinations  of  the  free  and 
the  sewage  and  efflaent  from  the  coarse  l)ed. 


saline  ammonia, 
after  the  removal 


albuminoid  anmionia,  and 
of  the  suf>t)ended  matter. 


oxygen 
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Analyses  of  Samples  of  Sewage  and  Effluents  after  Bacteria  Treatment  from  Friar  Park  Sewage  Farm, 
West  Bromwich,  by  //,  SUimUr,  F.LC,  F.C.S.,  Borough  Analyst— conttntied. 

(Quantities  stated  in  parts  per  100,000.) 


LOW  LEVEL     conHnued. 

• 

1 

Sample 
No. 

No.  of 
filling. 

EFFLUENT  FROM  FINE  BACTERIA  BED. 

Date. 

Chloiine 

Oxytjen 
ab-M)rbefl 

in 
4  hours. 

Nitrogen 

as 
Nitrites 

and 
Nitrates. 

Ammonia. 
^^^'    niinoid. 

Solids 

in 
Solu- 
tion. 

Solids 

in 
Suspen- 
sion. 

TotAl 
Solids. 

Per- 
centage 

of 
Purifi- 
cation. 

Total 
per- 
centage 

of 
Purifi. 
catioo. 

6  November 

1 

1 

10 

17-5 

-374 

-652 

1 

1040 

1 

-035 

120-0 

Nil 

120-0 

49  1 

77-0 

14 

2 

23 

18-0 

•329 

-533 

r280 

•060 

115-0 

M 

116-0 

54-9 

87-7 

22          „        - 

3 

40 

19-2 

•206 

-401 

-666 

•046 

113-0 



113-0 

55-2 

67-4 

29          „        - 

4 

58 

21  1 

•733 

Trace 

1-350 

1      -104 

119  8 

7-2 

127-0 

70-6 

84-2 

19  December - 

5 

90 

26-0 

-699 

-115 

12240 

•126 

1190 

6  0 

126-0 

78  1 

88-1 

9  January    - 

6 

134 

14-9 

•232 

-640 

;     248 

•046 

113-0 

NU 

113-0 

38-9 

16        „ 

7 

154 

14-7 

-395 

1       -526 

•660 

1 

•069 

113-0 

>t 

113-0 

39  6 

60-9 

31        „ 

8 

192 

18-4 

•368 

,       -404 

-240 

•045 

126  0 

0-8 

126-8 

80-2 

92^1 

7  March 

9 

258 

19'8    1 

•427 

•232 

•935 

•056 

134  9 

1-7 

136-6 

73-4 

89-4r 

21        ,. 

10 

292 

211 

•485 

-357 

1-040 

-082 

127-0 

Traces 

127-0 

87-2 

92*3. 

29        „ 

11 

312 

20-6    ' 

•596 

1       -583 

1-004 

•072 

115-0 

>» 

115^ 

57-7 

81 -O 

6  April 

12 

330 

20-5    , 

•478 

-376 

-884 

•OCl 

110-0 

M 

110-0 

64-0 

83-9 

23      „ 

13 

371 

18-6 

-545 

•634 

1  042 

•116 

114-0 

» 

114-0 

49-4 

83-2 

23  May  - 

14 

445 

241 

•629 

-171 

-982 

•056 

117-0 

n 

117-0 

61-0 

85-1 

29  June 

15 

519 

24-0 

-247 

•304 

1-600 

•048 

114-0 

— 

114-0 

74-0 

90 -a 

25  July  . 

16 

581 

21-2 

-497 

•110 

•424 

•052 

103-5 

» 

103-6 

74-1 

86-5 

30  August      - 

17 

666 

20-6 

-454 

1-038 

•284 

•064 

108-5 

»» 

108-5 

68-9 

87-0 

26  September 

18 

731 

20-0 

1 

-545 

•971 

-056 

-104 

101  1 

14 

102-5 

70-1 

81-9 

Averages  - 

— 

2001  1 

•457 

•447 

•886 

-068 

115-7 

•95 

1 

116-7 

— 

Sample 
No. 

No.  of 
filling. 

EFFLUENT  FROM  L. 

^ND. 

Date. 

Chlorine 

Oxygen 
absorbed 

in 
4  hourp. 

Nitrogen 

as 
Nitrites 

and 
Nitrates. 

Aym 

IONIA. 

Solids 

in 
Solu- 
tion. 

Solids 

in 
Suspen- 
sion. 

1 

Total 
Solids. 

Per- 
centage 

of 
Purifi- 
cation. 

Total 
per- 
centage 

of 
Purifi- 
cation. 

Free. 

1 

Albu- 
minoid. 1 

6  November 

1 

10 

— 

14 

2 

23 

) 
1 

1 

— 

1«Z            )) 

3 

40 

— 

— 

— 

— 

29 

4 

58 

— 

1 

I 

— 

— 

19  December - 

5 

90 

— 

« 

— 

9  January    • 

6 

134 

1310 

•246 

1-333 

-056 

•046 

98-0 

Nil 

98-0 

43-4 

16       „ 

7 

154 

14-60 

•296 

•990 

-1-25 

•0-26 

118-0 

)i 

118-0 

25-0     ! 

1 

70-7 

31        „ 

8 

192 

— 

— 

— 

1 

7  March 

9 

258 

— 

— 

— 

— 

I 

1 



21        „ 

10 

292 

19-10 

•398 

•952 

•184 

-088 

1*20-5 

Faint 
trace. 

120-5 

17-9 

1 

93^6 

29       „ 

11 

312 

18-00 

-310 

1-338 

•204 

-061 

103-5 

Nil 

103  5 

48-0 

1 

90  t 

6  April 

12 

330 

19-20 

•373 

•928 

■192 

-062 

111-5 

Faint 
trace. 

111-6 

21  •O 

1 

87  •S^ 

23      „ 

13 

371 

18-50 

-345 

1-038 

•360 

•076 

120-0 

Trace 

120-0 

30  7 

89-4 

23  May  - 
29  June 

14 
15 

445 
519 

22-00 
23  00 

•469 
-282 

•796 
1-717 

•276 

> 

084 

1     ^041 
'      -044 

118-0 
130-0 

Faint 
trace. 

1180 
130-0 

254 

88 -^ 
89-5 

25  July  - 

16 

581 

21-60 

-504 

2-370* 

•064 

'      -056 

1 

122-5 

122-6 

86-3 

30  August      - 
26  September 

17 
18 

666 
731 

2010 
20  00 

•336 
•406 

1-153 
1  -015 

-152 

-112 

1 

•040 

-080 

101-5 

103-3 

1 

Faint 
trace. 

101-5 
103-3 

260    1 
25-5 

90-4 
86o 

Averages  - 

— 

1901 

;      -360 

1  -239 

•155 

1     -056 

1 

113-3 

"  — 

113-3 

1 
1 

Note.— In  the  alwve  analyses  the  determinations  of  the  free  and  saline  ammonia,  albuminoid  ammonia,  und  oxygen 
absorbed  were  made  on  the  sewage  and  effluent  from  the  coarse  bed,  atter  the  removal  of  the  suspended  matter. 
*  Derived  from  an  effluent  containing  more  nitrogen  than  is  indicated  by  the  correspondicg  line  bed  sample. 
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LOW  LEVEL  (CoAESE-oRAiNED  Beds), 


Appe  diz  C. 


Date. 


1899: 
13  Dec. 

13     „ 

13     „ 

*    U     „ 

U     „ 

U      , 

15      „ 

15 

15 

16 

l() 

16 


»» 


«i 


j» 


■•14 

o 

« 

o 


9 


|i 


I 

s 


■S3g 

111 


a 
s  a. 


74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
94 
95 


2.15  a.m. 
10.0  a.  ID. 
0.0  p.m. 
1.45  a.ni. 
9.45  a.m. 
5.90  p.ni. 
1.0  a.iiL 
9.15  a.m. 
5.0  p.m. 
1.0  a.m. 
9.15  a.m. 
2.0   a.iu. 


3.30  a.m. 
11.30  a.m, 

7.15  p.m. 

3.15  a.m. 
11.0   a.m. 

a30  p.m. 

2.45  a.m. 
10.30  a.m. 

6.30  p.m. 

2.45  a.m. 
11«0   a.m. 

3  30  a.m. 


5.30  a.m. 
1.30  p.m. 
9.15  p.m. 
5.15  a.m. 
1.0  p.m. 
8.30  p.m. 
4.45  a.m. 
12.30  p.m. 
8.30  p.m. 
4.45  a.m. 
1.0  p.m. 
5.30  a.m. 


7.0   a.m. 

3.0   p.m. 
10.45  p.m. 

6.45  a.m. 

2.30  p.m. 
10.0   p.m. 

0.15  a.m. 

2.0    p.m.   < 
10.0   p.m. 

6.15  a.m. 

2.30  p.m. 

7.0   a.m. 


Averages 


i 

aQQ 

>  3 


51 
50 
51 

48 
48 
49 
49 
53 
51 
49 
49 
47 


49-58 


S  g  to 

9  (B  9 

S«o  S 

s  s 

H<:  8 


33 
35 
21 
10 
14 
26 
23 
23 
20 
18 
25 
32 


5  2-S 

:.g 

^$  s 


49 
49 
40 
42 
34 
32 
88 
40 
46 
46 
45 
43 


23-33 


42 


50 
49 
49 
46 
47 
47 
48 
51 
49 
47 
47 
45 


47-91 


50 
49 
48 
45 
50 
46 
45 
50 
49 
47 
47 
45 


49 
48 
47 
45 
34 
44 
44 
40 
48 
46 
47 
44 


47-59 


44-46 


LOW  LEVEL  (FiNE-GRAiNBD  Bed). 


1.3 
13 
u 

14 
14 
15 
15 
15 
16 
16 
16 


»» 


»♦ 


M 


1> 


It 


ft 


tf 


;  76 

( 
,77 

i  78 

|79 

,80 

I 
81 

82 

83 

84 
85 


5.30  a.m. 
1.30  p.m. 
9.15  p.m. 
5.15  a.m. 
1.0  p.m. 
8.30  p.m. 
4*45  a.  m. 
12.30  p.m. 
8.30  p.m. 
4.45  a.m. 
1.0  p.m. 
5.30  a.m. 


7.0   a.m. 


10.45  p.m. 

6.45  a.m. 

2.30  p.m. 
10.0    p.m. 

6.15  a.m. 

2.0  p.m. 
10.0    p.m. 

6.15  a.m. 

2.30  p.m. 

7.0   a.m. 


9.0   a.m. 


3.0   p.m.        5.0    p.m. 


12.45  p.m. 

8.45  a.m. 

4.30  p.m. 
12.0   p.m. 

8. 15  a.m. 

4.0  p.m. 
12.0   p.m. 

8.15  a.m. 

4.30  p.m. 

9.0   a.m. 


§ 

art     rt. 

H  9 


10.30  a.m. 


6.30  p.m. 

2.15  a.m. 
10.15  a.m. 

6.0   p.m. 

1.30  a.m. 

9.45  a.m. 

5.30  p.m. 

1.30  a.m. 

9.45  a.m. 

6.0  p.m. 
10.30  a.m. 


9  -f^  S 


Averages 


34 
29 
21 
12 
20 
26 
23 
18 
20 
19 
35 
32 


eg2 

S^S  9 


24 


48 
36 
44 
43 
34 
45 
44 
46 
45 
46 
43 
42 


43 


®  §  o 

3  (B  ^ 


« 


50 
48 
47 
46 
48 
46 
47 
49 
46 
46 
46 
45 


49 
48 
47 
42 
46 
46 
46 
46 
46 
46 
45 
45 


lis 

9  9£ 


47 


46 


48 
47 
46 
40 
40 
45 
45 
45 
45 
45 
45 
44 

44*58 


1213 


3U 
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ROYAL  COMMISSION   ON   SEWAGE   DISPOSAL: 


Appendix  9C>  (10)  State  at  what  intervals  analyses  of  the  effluent  were 
-    -  made  and   whether  the   samples    were    filtered 

through  filter  paper  or  allowed  to  clear  by  standing 
before  being  analysed. 

(11)  Qive  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  beds  ; 

(^)tlie  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ;  and 

(e)  the  worst  analysis  of  the  final  effluent  and  date 
when  dample  was  tcJ^en  \ 

(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  sewage  as  it  went  on  to 
the  coarse  bed ; 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  final  effluent    Were  these 
putrescible  ? 

(12)  Give  a  typical  analysis  of  the  crude  sewage  to  which 

the  experiment  relates. 


Samples    were   analysed    at   *vari(»u8    dates    between 
November  6th,  1899,  to  September  26th,  1900»  18  iu  all 


See  table  at  page 


If   there   were   any   periods   of   rest,  state   their 
duration. 

(14)  Qive  particulars  of  any  observattons  which  may  have 
been  made  of  the  temperatures  o(  the  contact  beds 
at  different  depths. 

(lA)  Was  anv  nuisance  caused  by  the  experimental 
works? 

(16)  Is  the  experiment  still  proceeding  ?  - 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(17)  Give  particulars  of  any  other  observations  of  import- 

ance which  were  recorded. 

(18)  What  inferences  have  been  drawn-  from-  the  experi- 

ment? 


See  table  at  page 


77*39  parts  per  100,000  or  5417  grains  per  gallon^ 


•96  parts  per  100,000  or  '66  grains  per  gallon. 
Non-putrescible.  ^^ 

See  foregoing  tabks. 


(13)  Between  what  dates  was  the  experiment  conducted  ? .{ ,  Commenced    October    3rd,     I.s99^.  land    extended    to 

November  1st,  1900  ;  beds  rested  from  December  otb 
to  12th,  1899,  and  Sundays. 


S&e  table  at'pa|;e       « 

None  whatever, 

I 

t  Yes,, 
Yes,  only  too  pleased. 


1 


(19)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole 
of  tne  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 

head  of  constructinff  the  works  of  disposal — 
excluding  the  cost  oi  land  and  cost  of  sewers  ; 

(b)  what  would  be  the  estimated  annual  cost  per 

head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  repayment  of  any  loan. 


I 

1 


See  report. 

The  final  effltrent Is  dear,  enttretyirtthTJtrtrodonr,  remahir  ■ 
perfectly  sweet  on  keeping,  is  not  liable  to  secondary 
offensive  or  putrefactive  decomposition,  and  is  fit  to 
dischai^e  into  the  Eiver  Tame.  However  small  the 
relative  volume^  the  effluents  have  always  been  better 
than  the  water  m  the  River  Tame,  and  would  improve 
the  river,  and  there  is  no  doubt  that  the  whole  of  the 
sewage  of  West  Bromwich  can  successfully  be  treated 
by  this  system  without  the  aid  of  land. 

A  scheme  has  been  prepared  for  dealing  with  the  whole 
of  the  sewage  ot  the  borough  and  adopted  by  the 
Council. 

About  5s. ;  this  includes  detritus  teoiks. 


About  a  halfpenny  per  head  if  the  effluents  could  ^"o 
direct  from  the  fine  beds  into  the  stream,  if  they  had 
to  be  pumped  back  on  to  the  land  it  would  increase 
the  cost  to  2^  per  head,  excluding  any  annual  charges 
on  the  machinery. 


yote. — It  is  requested  that  all  analyses  may  be  stated  in  part«  per  100,000,  and  that  the  various  compounds.of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus : — 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 

Albert  D.  Giieatorex,  Assoc.  M.  Inst,  C.  £.^ 
Borough  Engineer  and  Surveyor. 

Signature  of  Officer  under  whose  direction 
the  experiment  was  conducted^ 
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Torm  E. 


EXPERIMENT  ON  THE  TREATMENT  OF  CRUDE  SEWAGE  IN  CONTACT  BEDS. 

(DOUBLE  CONTACT.) 


AppmifHx  9C. 


!Name  of  authority 


Population  of  district " 

Water  supply  per  head  of  the  iwpulation 

Estimated  or  measured  dry  weather  flow  of  sewage  1      - 

Is  any  trade  refuse  taken  into  the  sewers  ?      -        -        - 

If  so,  state  from  what  processes  it  is  derived  and, 

approximately,  what  percentage  of-  the  total  dry 

weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partiaUy, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted  - 

Name  and  qualification  ot  chemist  who  has  made  the 
analyses. 


^1^  (a)  What  was  the  water-holding  capacity  at  com- 
mencement  of  experiment  of  the  coarse  beds 
when  filled  with  the  filtering  material  ? 

(6)  What  was  the  depth  of  these  beds  ]     -        -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  1 

/2^  Give  particulars  of  measurements  made  from  time  fo 
time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  m  each  case  whether 
the  measurement  was  made  after  resting  or  not. 

<3)  What  was  the  water-holding  capacity  of  the  coarse 
beds  at  end  of  experiment  ? 
If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

<4^  (a)  What  was  the  water-holding  capacitv  at  com- 
mencement  of  experiment  of  the  fine  beds  when 
filled  with  the  filtering  material  ? 

(6)  WTiat  was  the  depth  of  these  beds  ? 

(c)  What  were  the  nature  and  size  of  the  filtering 
material  ] 

ib'i  (a)  Give  particulars  of  measurements  made  from  time 
to  time  during  the  experiment  of  the  water- 
holding  capacity  of  the  fine  beds,  stating  in 
each  case  whether  measurement  was  made  after 
resting  or  not. 
lb)  What  was  the  water-holding  capacity  of  fine  beds 
at  end  of  experiment  ?  If  the  measurement  was 
made  after  resting,  please  give  the  duration  of 
the  resting. 

ie)  State  method  of  working  of  contact  beds,  i.<5.,  number 
of  filUngs  per  day  of  twenty-four  hours,  and  penods 
of  (a)  fining,  (6)  standing  full,  (c)  emptying,  and  (e) 
resting. 

(7)  State  by  what  method  the  sewage  was  distributed 
on  the  beds. 

<8)  What  was  the  average  quantity  of  sewage  in  gallons 
dealt  with  daily  ] 


Wigston  Magna  Urban  District  Ootmcil. 

9,048  (estimated). 

12^  gallons  per  day  (estimated). 

121,815  gallons  per  day  (measured). 

Yes,  from  dye  works,  about  164  per  cent. 


Very  little  excluded,  except  during  a  severe  storm,  when 
the  overflow  chamber  is  then  in  use. 

Surveyor  to  the  Council. 

Dr.  C.  Coles,  M.D.,  D.P.H.,  Medical  Ofiicer  of  Health  and 
Analyst  to  the  Council. 


3,172  gallons,  when  it  commenced  to  overflow. 


4  feet,  e.tf.,  six  inches  above  invert  of  overflow  pipe. 


l-inch  burnt  (ballast)  day- 


None  made. 


.3,011  gallons,  when  it  commenced  to  overflow. 
After  17  hours  resting. 

No  measurement  made.  It  was  constructed  the  same 
size  as  the  coarse  bed,  and  was  then  sufliciently  large 
to  take  the  whole  of  the  effluent  from  the  coarse  bed, 
without  o  i'erflowing. 

4  feet,  I.e.,  six  inches  above  invert  of  overflow  pipe. 

J. inch  cinder  to  3  feet  6  inches  in  depth,  then  covered  to 
6  inches  in  deptli  with  J-inch  burnt  ballast. 

None  made. 


None  made. 


(9)  Was  the  quantity  of  sewage  dealt  with  increase>d  in 
time  of  storm  ] 


Fillings  1*52  on  the  average  per  diem. 

fa)  Average  time  to  fill  bed  about  2^  hours. 
Jb)  Two  houre. 
[c)  Seventy  minutes. 

(e)  Two  hours  after  each  emptying  (also  each  night 
and  each  Sunday). 

By  wooden  troughs. 


4703*5  gallons. 


The  contact  beds  were  not  used  in  time  of  storm  on 

account  of  the  road  detritus  that  would  be  washed 

IfTo^tete  tow'hat  extent,  and  how  the  results  were  from  the  macadamized  roads  into  the  sewers. 

affected  by  such  increase. 


1-213. 
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ROYAL  COMMISSION   ON   SEWAGE   DISPOSAL: 


AjipcndixQC.  (10)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the    samples    were  filtered 

through  iilter  pauer  or  allowed  to  clear  by  standing 
before  being  analysed. 

(11)  Give  (a)  the  average  of  the  analyses  of  the  final 
effluent  from  the  beds  ; 

(/>)  the  best  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ;  and 


(c)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken ; 


(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  sewage  as  it  went  on  to 
the  coarse  bed  ; 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  final  effluent.    Were  these 
putrescible  ? 

(12)  Give  atypical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


Analyses  were  made  at  no  definite  intervals.      Samples 
shaken  up — not  filtered — so  as  to  get  fair  specimens,  j 


(13)  Between  what  dates  was  the  experiment  conducted  ? 
If  there  were  any  periods  of  rest,  state  their  duration. 

(14)  Give  particulars  of  any  observations  which  may 

have  been  made  of  the  temperatures  of  the  contact 
beds  at  di£ferent  depths. 

(15)  Was  anv  nuisance    caused    by  the   experimental 

works  I 

(16)  Is  the  experiment  still  proceeding  ? 

If   so,  may  the  CJommission   inspect  the   works, 
should  they  deem  it  desirable  to  do  so  1 

(17)  Give  particulars  of  any  other  observations  of  im- 

portance which  were  recorded. 

(18)  What  inferences  have  been  drawn  from  the  ex- 

periment ? 


(19)  If  it  is  considered  that  it  wdhld  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  tiie  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal- 
excluding  the' cost  of  land  and  cost  of  sewers. 

(6)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system — 
excluding  the  annud  repayment  of  any  loan. 


Oxygen  abborbed  in  4  hours  at  80°  F.    1*38  parts  per 
100,000. 

13th  December  1899. 

Sewage,  7 '6  parts  oxygen  absorbed  per  100,000. 
Final  effluent, '33  „        „  „         „         „ 

=  95'6  per  cent,  reduction. 

23rd  September  1899. 

Sewage  :— 9*45  parts  oxygen  absorbed  per  100,000. 
Effluent,  3-42  „  „  „        „  „ 

=  63*8  per  cent  reduction. 

None  made. 


None  made. 


Oxygen  absorbed.     Parts  per  100,000. 
Sewage,  916. 
Effluent,  coarse  bed,  3*6. 
„        fine  bed,  2'23. 

Strong  sewage. 

Sewage,  3*8. 

Effluent,  coarse  bed,  *82. 


>> 


fine 


M. 


•67 


1 

i 


Weak  sewage. 

March  1899  and  October  1900. 

Seven  days  beside  each  night  and  each  Sunday. 

None  made. 


No. 


The  contact  beds  are  still  being  used  and  work  satis- 
factorily. 

Yes. 


That  the  method  tried  gives  good  results  for  average 
strengths  of  sewage.  That  the  final  effluent  of  an 
average  sewage  is  fit  to  pass  into  a  stream.  That  a 
collection  of  sewage  should  be  made  in  a  lajrge  tank 
open  or  closed  so  as  to  give  a  fair  average  strength  of 
sewage  for  treatment  in  the  contact  beds. 


Yes. 


Approximate  estimate  from  14«.  to  16«.  per  head. 


From  6c/.  to  9d.  per  head. 


jVro^._-It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compoands  oi 
nitrogen  may  be  stated  in  tenns  of  nitrogen,  thus  ; — 

Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen  ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 

Only  oxygen  absorbed  from  permanganate  used  for  determining  the  purification  of  the  sewage. 

?-'^t?p       Wm.  Gbo.  J.  Clark. 
Signature  of  Officer  imder  whose  direction 
the  experiment  was  conducted. 
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Form  EL 


AppeadixQC. 


EXPERIMENT  ON  THE  TREATMENT  OF  CRUDE  SEWAGE  IN  CONTACT  BEDS. 

(DOUBLE  CONTACT.) 


^ame  of  authority 


Population  of  district 


'Water  supply  per  head  of  the  iioymlation 
Efitiinated  or  measured  dry  weather  flow  of  sewage 

Xs  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  whoUv  or  partially, 
ezcluaed  from  the  ordinary  sewers  f 

Officer  under  whom  the  experiment  has  been  conducted. 

NsLme  and  qualification  of  chemist  who  has  made  the 
analyses. 


(1)  (a)  "What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  coarse  beds 
when  filled  with  the  filtering  material  ? 

(b)  What  was  the  depth  of  these  beds  ?     -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 

material  ? 

(2)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case  whether 
the  measurement  was  made  after  resting  or  not. 

(3)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

(4)  (a)  What  was  the  water-holding  capacity  at  com" 

mencement  of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ? 

(A)  What  was  the  depth  of  these  beds  ?     -        -        - 

\c)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

{5)  (a)  Qive  particulars  of  measurements  made  from  time 
to  time  during  the  experiment  of  the  water- 
holding  capacity  of  the  fine  beds,  stating  in 
each  case  whether  measurement  was  made 
after  resting  or  not. 

(fi)  What  was  the  water-holding  capacity  of  fine  beds 
at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 


(6)  State  method  of  working  of  contact  beds,  t,e,,  number 

of  fiUinjgsper  day  of  twenty-four  hours,  and  periods 
of  (a)  mhng,  (6)  standing  full,  (c)  emptying,  and 
(e)  resting. 

(7)  State  by  what  niethcxl  the  sewage  was  distributed  on 

the  beds. 

(8)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily? 


Withington^rban  District  Council.  ^ 

Estimated  at  36,000.  Adjoining  district  of  Leveushulme, 
12,000,  also  received  and  dealt  with  at  our  sewage 
works. 

About  30  gallons  per  day. 

About  2,500,000  gallons  per  day,  of  which  1,000,000 
gallons  is  subsoil  water  from  old  sewers,  etc. 

A  small  (quantity  from  Levenshulme  Bleach  Works,  but 
(quantity  may  be  neglected. 


Practically  the  whole  of  the  roof  and  surface  water  is 
taken  into  the  sewers. 

Surveyor  to  the  Urban  District  Council 

C.  Estcourt,  Esq.,  City  Analyst,  Manchester. 


56  per  cent.,  or  20,317  gallons. 


2-25  ft 


Crushed  clinker  from  destructor  averaging  1  to  2  ins. 
longest  measure. 

No  experiments  made. 


»      r. 


!  '^^ 


j[OJC\    I 


:i 


A6  i)er  c  »nt.,  or  20,317  gallons. 


2*26  ft 


Crushed  clinker  from  destructor  averaging  ^  to  1  in.,. 
Icjngest  measure. 

No  experiments  made. 


2  fillincs  yet  diem— in  12  hours ;  1  hour  filling,  2  hours 
standing  full,  1^  hours  emptying,  2  hours  resting. 


By  wooden  tn)Ugb*». 


40,634  gallom^ 


(9)  Was  the  quantity  of  sewage  dealt  with  increased  in  I   No  exi^eriments  made, 
tune  of  storm  ^  | 


If  so,  utate  to  what  extent,  and  how  the  results  were  ! 
affected  by  such  increase. 
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Appendix  90.  (10)  State  at  what  intervals  analyses  of  the  effluent  were 
-^-*  made   and    whether   the   samples  were  filtered 

through  filter  paper  or  allowed  to  clear  by  standing 
before  being  anatysed  - 

(11)  Give  (a)  the  average  of  the  analyses  of  the  final 
effluent  from  tne  beds  ; 

(6)  the  best  analvsis  of  the  final  effluent  and  date 
when  sample  was  taken  ;  and 

(e)  the  worst  analysis  of  the  final  effluent  and  date 
when  sample  was  taken  ; 

(d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  sewage  as  it  went  on  to 
the  coarse  bed  ; 

(«)  the  average  of  the  estimatiotis  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were 
these  putrescible? 


Once  only  on  3rd  August,  1899. 


Grains 
per  gallon. 


Chlorine,  combined  - 
Meal  ammonia  -        -        - .      - 
Albuminoid  ammonia 
Nitrogen  as  nitrites  and  nitrates 
Oxygen  absorbed  in  4  hours     - 
Total  solid  matter  at  212'  F.  •  - 
Mineral  solid  matter  on  ignition 
Volatile  matter 

Appearance  slightly  opalescent 
To  test  paper  slightly  alkaline 


4-26 

0*4750 

0520 

0060 

0-332 

38-00 

:i0-00 

IB-UO 


(12)  Give  a  typical  analysis  of  the  crude  sewage  to  which 

the  experiment  relates. 

(13)  Between  what  dates  was  the  experiment  conducted  ? 
If  there  were  any  periods  of  rest  state  their  duration. 


The  foregoing  results  show  this  effluent  is  sufficiently 

Sure  to  be  well  within  the  limits  of  pollution  laid 
own  by  the  Mersey  and  Irwell  Joint  Committee  hy 
sewage  effluents. 


None. 


None* 


X14)  Give  particulars  of  any  observations  which  may  j   None, 
have  been  made  of  the  tempemtures  of  the  contaxit 
beds  at  different  depths. 


Xl5)  Was  any  nuisance  caused  by  the  ex[)erimental  works  ? 

(16)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Ck)mmission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(17)  Give  particulars  of  any  other  observations  of  im- 

portance which  were  recorded. 

(18)  What  inferences  have  been  drawn  from  the  experi- 

ment? 

v(19)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  What  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disi)osal— 
excluding  the  cost  of  land  and  cost  of  sewers. 

(6)  What  would  be  the  estimated  annual  cost  per 
head  of  purifying?  the  sewage  by  this  system — 
excluding  the  annual  repayment  of  any  loan. 


None. 


Yes. 


None. 


That  the  "  Bacterial "  treatment  is  satisfactory  a.s  far  as 
can  be  judged  from  the  analysis. 


About  £2  per  head. 


About  7rf.  per  head. 


^^\^^ Note.— It  IS  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  mav  be  stated  in  terms  of  nitrogen,  thus  : 

Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen  ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 


A.  H.  Mountain,  Surveyor. 

Signature  of  Officer  under  whose  direction 
the  experiment  was  conducted. 
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Form  E. 


Ap|9endlJK0a' 


EXPERIMENT  ON  THE  TREATMENT  OF  CRUDE  SEWAGE  IN  CONTACT  BEDS. 

(DOUBLE  CONTACT.) 


Name  of  authority 


Population  of  district 


Water  supply  per  head  of  the  population 

Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ] 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted. 


Urban  District  Councirof  Withnell. 


3,750  (estimated). 


Nine  gallons  per  day. 
25,000  gallons  per  day. 


No. 


Yes. 


T.  Beaver,  Surveyor. 


Name  and  qualification  of  chemist  who  has  made  the  j  None  made, 
analyses.  | 


(1)  (a)  What   was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  tne  coarse  beds 
when  filled  with  the  'filtering  material  ? 

{b)  What  was  the  depth  of  these  beds  ?    -        - 

(c)  What  were  the  nature  and  size  of  the  filtering  * 
material  1 

(2)  Give  particulars  of  measurements  made  from  time  to 

time  during  the  experiment  of  the  water-holding 
cajNicity  of  coarse  beds,  stating  in  each  ccuse  whether 
the  measurement  was  made  c^ter  resting  or  not. 

(3)  What  was  the  water-holding  capacity  of  the  coarse 

beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

(4)  (a)  What  was  the  water-holdinK  capacity  at  com- 

mencement of  experiment  of  the  fine  beds  when 
filled  with  the  filtering  material  7 

(b)  What  was  the  depth  of  these  beds  ?     -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 

material  ? 

(5)  (a)  Give    particulars  of   measurements  made  from 

time  to  time  during  the  experiment  of  the  water- 
holding  capacity  of  the  fine  beds,  stating  in  each 
case  whether  measurement  was  maae  after 
resting  or  not. 

(b)  What  was  the  water-holding  capacity  of  fine  beds 
at  end  of  experiment  ?  If  the  measurement  was 
made  after  resting,  please  give  the  duration  of 
the  resting. 

(6)  State  method  of  working  of  contact  beds,  i.e..  number 

of  fiUinffs  per  day  of  24  hours,  and  periods  of  (a) 
filling,  (6)  standing  full,  (c)  emptying,  and  (e) 
resting. 

(7)  State  by  what  method  the  sewage  was  distributed  on 

the  beds. 

(8)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(9)  Was  the  Quantity  of  sewage  dealt  with  increased  in 

tmie  of  storm  ? 

?f  «a  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 


5,000  gallons. 


3  feet  3  inches. 


Furnace  ashes.    To  pass  a  2Mneh  mesh  retained  on  a 
1-inch  mesh. 


None  made. 


None  made. 


5,500. 

3  feet  3  inches. 

To  paAS  1-inch  mesh  and  retained  on  ^-inch  meslu 

None  made. 


None  made. 


Two  fillings  per  day.     (a)  Two  hours, 
(c)  One  nour.    (e)  Two  hours. 


By  means  of  wood  troughs. 


(6)  Two  hours 


10,000  gallons. 


No ;  passed  on  to  land. 
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A.ppeuaix9C  i^^)  State  at  what  intervals  analyses  of  the  effluent  were 
-  made  and    whether  the   samples   were   filtered 

through  filter  paper  or  allowed  to  clear  by  standing 
before  being  analysed. 

(11)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  t)eds. 

(b)  The  best  analysis  of  the  final  effluent  and  date 

when  sami)k'  was  taken,  and 

(c)  The  w^orst  analysis  of  the  final  effluent  and  date 

when  sample  was  taken. 

(d)  The  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  sewage  as  it  went  on  to 
the  coarse  bed. 

(e)  The  average  of  the  estimations  made  of  the  solids 

in  suspjension  in  the  final  effluent.    Were  these 
putrescible  1 

(12)  Give  a  typical  analysis  of  the  crude  sewage  to  which 

the  experiment  relates. 

(13)  Between    what    dates   was    the    experiment    con- 

ducted ? 

If  there  were  any  periods  of  rest,  state  their  dum- 
tion. 


None  made. 


Not  known. 


Not  known. 
Not  known. 

Not  known. 


Domestic  sewage. 


May  1899  to  date. 


(14)  Give  particulars  of  any  observations  which  may 

have  been  made  of  the  temperatures  of  the  con- 
tact beds  at  diflFerent  depths. 

(15)  Was   anv  nuisance  caused    by   the    experimental 

works  f 


(16)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(17)  Give  particulars  of  any  other  observations  of  im- 

portance which  were  recorded. 

(18)  What  inferences  have  been  drawn  from  the  exi)eri- 

ment? 


(19)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal, 
excluding  the  cost  of  land  and  cost  of  sewers. 

(/>)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  th's  system, 
excluding  the  annual  repayment  of  any  loan. 


Not  taken. 


No. 

Yes. 
Yes. 


That   it    is    a    good    preliminary    treatment^    before 
passing  the  sewage  on  to  land. 


£1  per  head. 


6<i.  per  head. 


iV^o^e.— It  is  re<iuested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds 
•of  nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  : 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen  : 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 

Thomas  Beavfr. 

Signature  of  Officer  under  whose  direction 

the  experiment  was  conducted. 


^ 
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^orni  E. 


Ai>[)endix  9C. 


EXPERIMENT  ON  THE  TREATMENT  OF  CRUDE  SEWAGE  IN  CONTACT  BEDS. 

(DOUBLE  CONTACT.) 


T<^ame  of  authority  -------- 

Population  of  district       ------- 

Water  supply  per  head  of  the  population         -        -        - 
'Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 


Corporation  of  York. 

About  75,000. 

33  gallons  per  day. 

4.")  gallons  per  day. 

Trade  refuse  is  so  small  as  to  be  negligible. 


Xs  the  storm,  soil  or  surface  water,  wholly  or  jiartially,      Storm  water  above  the  capacity  of  the  sewers. — Yes. 


excluded  from  the  ordinary  sewers  ? 


Soil  or  surface. — No. 


Officer  under  whom  the  experiment  has  been  conducted.      City  engineer. 


'S^fixne  and  qualification  of  chemist  who  has  made  the 
analyses. 


{a)  Thomas  Fairley,  F.I.C.,  F.R.S.Edin. ;  F.C.S.  London, 
tSrc,  <fec. 

(b)  Edmund  Moody   Smith,  M.D.,   C.:M.EdiiK  ;   D.P.H. 
Cam.     Medical  Officer  of  Health,  York. 


(1)  {a)  What  was  the  water-holding  capacity  at  com 
mencement  of  experiment  of  the  coarse  beds 
when  filled  with  the  filtering  material  ? 

(fj)  What  was  the  depth  of  these  beds  ?     -        -        - 

(r)  What  were  the  nature  and  size  of  the  filtering 
material  ? 

2)  Give  particulars  of  measurements  made  from  time  to 
time  duripg  the  experiment  of  the  water-holding 
capacity  of  coarse  beds,  stating  in  each  case 
whether  the  measurement  was  made  after  resting 
or  nut. 


(3)  What  was  the  water-holding  caimcity  of  the  coarse 

beds  at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting,  please 
give  the  duration  of  the  resting. 

(4)  (a)  What  was  the  water-holding  capacity  at  com- 

mencement of  experiment  of  the  fine  beds 
when  filled  with  the  filtering  material  ? 

(6)  What  was  the  depth  of  these  beds  ]     -        -        - 

(c)  What  were  the  nature  and  size  of  the  filtering 
material. 

(-■>)  (^)  Oive  particulars  of  measurements  made  from 
time  to  time  during  the  experiment  of  the 
water-holding  capacity  of  the  fine  beds,  stating 
in  each  case  whether  measurement  was  made 
after  resting  or  not. 

(b)  What  was  the  water-holding  capacity  of  fine  beds 
at  end  of  experiment  ? 

If  the  measurement  was  made  after  resting, 
please  give  the  duration  of  the  resting. 

a  State  method  of  working  of  contact  beds,  t\e.  number 
of  fillings  per  day  of  twenty-four  hours,  and  periods 
'*f  (a)  filling,  (A)  standing  full,  (c)  emptying,  and 
{e)  restmg. 


18,550  gallons. 

3ft.  3in. 

All  rejected  by  IJ  in.  screen. 


1899: 

Gallons. 

On  13  June 

18,550 

„   11  September     - 

9,360 

„  25  September 

13,650 

After  14  days  rest. 

„     6  November 

9,600 

„  27  November 

12,750 

Rest. 

„   11  December 

9,900 

„   26  December 

11,000 

58  hours  rest. 

*  On  the  1st  filling  after  14  days  rest  a  large  quantity  of 
sludge  was  unfortunately  washed  out  of  tne  supply 
pipe  on  to  the  bed. 

It  has  never  been  less  than  9,360  gallons  after  resting  for 
Sunday. 


Not  ascertained.    The  flow  from  No.  1  has  never  filled 
No.  2  more  than  2  ft.  in  depth  with  liquid. 

3  ft  3  in. 

Clinker  and  coke  3  to  J  in. 


Not  ascertained.  The  effluent  from  No.  1  bed  only  filled 
No.  2i  for  about  two  ft.  in  depth,  and  on  no  occa>i<)n 
has  it  been  necessar}'  to  fork  over  the  surface. 


Not  ascertained,    The  surface  of  this  ]>ed  has  remained 
clear  of  any  deposit  throughout. 


8  hour  cycles  :  {a)  l]  filling,  (b)  2  standing  full  (r  and  f) 
4J  hours. 


1213. 


3  X 


478 


ROYAL  COMMISSIQN   ON   SEWAGE   DISPO  :AL  : 


Appendix  9C.  (V)  State  by  what  method  the  sewage  was  distributed  on 
the  beds^ 


(8)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(9)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ] 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(10)  State  at  what  intervals  analyses  of  the  effluent  were 

made  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  standing 
before  being  analysed. 


(11)  Give  (a)  the  average  of  the  analyses  of  the  final 
effluent  from  the  beds. 


\b)  the  best  analysis  of  the  final  effluent  and  date 

when  sample  was  taken,  and 
(c)  the  worst  analysis  of  the  final  effluent  and  date 

when  sample  was  taken. 


00  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  sewage  as  it  went  on  to 
the  coarse  beds. 

(e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were 
th&se  putrescible  ? 

^12)  Give  a  tyi)ical  analysis  of  the  crude  sewage  to  which 
th3  experiment  relates. 


Run  on  in  semi-circular  glazed  drain  pipes. 


About  33,000  gallons. 


No. 


Weekly,  monthly,  and  at  longer  inteivals. 
clear  by  standmg. 


Allowed  to 


Total  solids     ------ 

Mineral  matter        -        -  -        - 

Volatile  and  organic  matter    - 

Free  ammonia        .       -       -       -        - 

Albuminoid  ammonia .    -        "        -        ' 
Nitrogen  as  calcium  nitrate    - 
Nitrogen  as  nitrites        .*        "        "        " 
Oxygen  required  to  oxidise  organic  mat- 
ter in  4  hours.      -        -        -        -        - 

Reaction 

Chlorine 

Sediment 

Analyst  ------- 


72T.8 
67-58 

5-0 

1-21 
•145 

Nil. 

Nil. 

'643 
Alkaline. 
1215 
•096 
Mr.  Fairley. 


Best 


22  November,  1899. 


Woret 


Bed  No.  1. 


Total  solids    - 

Mineral  matter 

\  olatile  and  organic  mat- 
ter      -        •        -        - 

Free  ammonia 

Albuminoid  ammonia    - 

Nitrogen  as  calcium  ni- 
trate   -        -        -        - 

Nitrogen  as  nitrites 

Oxygen  required  to  oxi- 
dise organic  matter  in 
4  hours 

Reaction 

Smell  (when  cold)  • 

Chlorine - 

Sediment 

Containing  organic  mat- 
ter      .        -        -        . 

Analyst  -        -        •        - 


99-11 
91*68 

7.43 
2-8 
186 

Nil 
Trace 


•643 
Alkaline 
None 
20-3 
3-88 

2-97 


Bed  No.  2- 


95-67 
74-3 

5-4 
1*44 
•167 

7-6 
Trace 


•328 

Alkaline 
None 
17-74 
Trace 

Trace 
Mt.  Fairley 


1  August 
1899. 


79-7 
74-3 

5*4 
1-65 

•2 
Under 

•01 


•957 
Alkaline 
Very  faint 
14-54 


Not  ascertained. 


Trace  only.    No. 


Total  solids     .----• 
Mineral  matter       -        -        .        -        . 
Volatile  and  organic  matter    • 
Free  ammonia         "."'"' 
Albuminoid  ammonia .    -        "        "        ' 
Nitrogen  as  calcium  nitrate    - 
Nitrogen  as  nitrites         -        -        - 
Oxygen  required  to  oxidise  organic  mat- 
ter in  4  hours       -        -        -        -        ■ 

Reaction 

Smell  (when  cold)   -        -        -        -        ■ 

CTilorine 

Sediment         -        - 
Containing  organic  matter 
Analyst  -        -        -        -        • 


83-67 
69-51 
14157 

5-0 

0-7 

Nil 

NU. 

4-3 

Alkaline. 

Veiy 

offensive. 

12-63 

30-41 

21-84 

Mr.  Fairley 


^ 
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<13)  Bet^ween  what  dates  was  the  experiment  conducted 
If  there  were  any  periods  of  rest  state  their  duration. 


(14)  Give  particulars  of  any  observations  which  may 
have  been  made  of  the  temperatures  of  the  contax^t 
beds  at  different  depths. 


From  June  1899  to  October  1900,  with  crude  sewage  Appendix  9C. 

since  that  date  with  open  septic  tank  effluent. 
Every  Sunday. 


The  following  are  tvpical  temperatures  taken  at  the 
bottom  of  No.  1  bed,  when  the  outside  temperature  has 
been  under  35  or  over  45. 


Date. 

Hour. 

Atmosphere. 

Bed. 

Date. 

1 

Hour. 

1 

;  Atmosphere. 

Bed. 

1900: 

1900: 

1 

29  November  - 

10  a.  in. 

46 

47 

29  December  - 
1901  : 

9  p.m. 

31 

42 

11  December  • 

9  a.m. 

46 

45 

1  January   - 

9  p.m. 

30 

40 

12 

9  a.ni. 

52 

44 

2       „          - 

9  a.m. 

?8 

40 

12 

9  p.m. 

50 

45 

2        „ 

9  p.m. 

28 

41 

13  •      „ 

9  a.m. 

48 

48 

3        „ 

9  a.m. 

30 

41 

u 

9a.m] 

48 

48 

3        „ 

9  p.m. 

28 

41 

14 

9  p.m 

48 

48 

8        « 

10  a.m. 

31 

41 

15 

9  a.m. 

47 

47 

9        „ 

9.30  a.m. 

23 

40 

15 

9  (►.m. 

48 

47 

15 

9  a.m. 

30 

43 

^ 

9  a.m. 

50 

47 

15        „ 

9  p.m. 

30 

43 

2» 

9  p.m. 

54 

48 

16        „ 

9  a.m. 

27 

41 

21 

9  a.  in. 

46 

46 

21        „ 

9  p.m. 

46 

43 

25 

0  H.lll. 

50 

44 

22        „ 

9  a.m. 

46 

45 

25         „ 

1 

9  p.m. 

50 

40 

2:3        „ 

9  p.m. 

30 

44 

(1 5)  Was  any  nuisance  caused  by  the  experimental  works  ? 

(16)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works  should 
they  deem  it  desii-able  to  do  so  ? 

(17)  Give  particulars  of  any  other  observations  of  im- 

portance which  were  recorded. 


(18)  What  inferences  have  been  drawn  from  the  experi- 
ment ? 


(19)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state. 

(a)  What  would  be  the  estimated  capital  cost  per 
head  of  constmcting  the  works  of  disposal- 
excluding  the  cost  of  land  and  cost  of  sewers. 

(i)  What  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system — 
excluding  the  annual  reyiayment  of  any  loan. 


No. 


Terminated  in  October  last 
Yes. 


The  first  bed  had  to  be  forked  over  from  time  to  time, 
and  on  one  occasion  about  J  of  a  cubic  yard  of  solid 
matted  matter  was  removed  from  the  surface. 

That  this  method  is  superior  to  chemical  precipitation, 
but  not  equal  to  open  septic  tank  treatment  foUowea 
by  continuous  filtration. 

It  is  practicable  but  is  not  considered  expedient  in  view 
of  the  superior  results  obtained  by  experiment  referred 
to  in  form  G. 


r.itrnl'™^Vo  ofi'S"^-®'^*^*'^*  ""']  ^?,^y«®«  ?^*y  be  stated  in  parts  per  lfK),00(),  and  that  the  various  comimnds  of 
nitrogen  may  be  stated  in  terms  of  nitrogen,  thus  :—  ^   ""««»  ui 

Ammoniacal  nitrogen  ;\    * 

Albuminoid  nitrogen ;         This  cannot  now  be  done,  the  analyses  are  given  as 
^itrous  nitrogen ;  \  received.    A  standard  fonn  for  sewage  analyses  is  very 

>i  itric  nitrogen ;  much  needed.  ^ 

Total  organic  nitrogen. ; 


Signature  of  Officer  under  whose  direction 
the  experiment  was  conducted. 
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Appendix  90.  Form  G. 


EXPERIMENT  OX  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTIC  TANK 

FOLLOWED  BY  CONTINUOUS  FILTRATION. 


Name  of  authority  - 
Population  of  difitrict 


Water  supply  per  head  of  the  population 

Average  measuretl  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  proces.ses  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Ls  the  storm,  soil  or  surface  water,  wholly  or  imrtially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  exi^eriment  has  been  conducted. 

Name  and  (lualification  of  chemist  who  has  made  the 
analyses. 


Acton  District  Council. 

About  36,000. 

The  drainage  from  abcut  18,000  i)ersons  goes  to  the 

Council's  Sewage  Works,  all  other  drainage  to  the 

Sewers  of  the  LK>ndon  County  Council. 


674,000  gallons  per  day. 

Hardly  any  trade  refuse  except  the  waste  waters  from 
laundries,  of  which  there  are  a  great  number. 

Only  partially. 

The  surveyor,  assisted  recently  by  the  Medical  Officer  of 
Health. 

E.  J.  Bevan,  Es<].,  analyst  to  County  Council  of  Middlesex. 


(1)  (a)  What  is  the  capacity  in  gallons  of  the  open  septic 

tank? 
(b)  If  there  was  more  than  one  tank  state  whether 
they  were  worked  in  series  or  in  parallel. 

(2)  Were  any  observations  made  as  to  the  filling  up  of 

the  septic  tanks  by  deposit  of  sludge  ? 


If  the  sludge  was  removed  from  the  septic  tanks, 
state  how  often  this  was  done  and,  approximately, 
what  (juantity  of  sludge  was  removed  on  each 
occasion. 

(3)  (a)  What  are  the  form,  the  area  and  depth  of  the 

filters  ? 

(b)  State  the  nature  and  size  of  the  filtering  material 
(r)  Were  the  sides  of  the  filters  open  or  closed  ? 

(4)  What  was  the  rate  of  filtration  in  gallons  per  square 

yard  per  24  hours  ? 
State  whether  the  rate  of  filtmtion  was  reduced 
during    the    experiment    in    consequence  of  the 
choking  of  the  hlters,  and,  if  so,  to  what  extent. 

(5)  What  wsus  the  average  <iuantity  of  sewage  in  gallons 

dealt  with  daily  i 

(6)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 
If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(7)  State  bv  what  method  the  tank  liciuor  was  distributed 

on  the  filters. 

(8)  State  at  what  intervals  analyses  of  the  effluent  were 

made,  and  whether  the  samplas  were  filtered 
through  filter  paper  or  allowed  to  clear  by  standing 
before  being  analysed. 

(9)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  filters. 


(6)  the  best  analysis  and  date  when  sample  was 
taken,  and 

(c)  the  worst  analysis  and  date  when  sample  was 
taken 

(d)  solids  in  suspension  in  the  tank  liquor  as  it  went 
on  to  the  filters 

(e)  the  avera^  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were  these 
solids  putrescible  ? 


146,000  gallons. 
One  tank  only. 


Tank  first  in  use  October  4th,  1899,  and  on  December 
20th,  1900,  there  wgis  found  to  be  a  deposit  at  the  inlet 
end  of  tank  about  J  inch  thick,  consisting  of  grit,  and 
no  deposit  was  found  at  the  other  end. 

No  removal. 


Octagonal  area  66  yards  superficial  average  depth  when 
analysis  was  tako.n  6  feet  6  inches,  afterwards  mcreai^cL 
See  answer  to  Q.  10. 

Broken  clinker  about  2  inch  gauge. 

Open. 

500  gallons  per  squ^^re  yard  y^er  24  hours. 

Not  reduced,  except  as  mentioned  in  answer  to  Q.  15. 


Amount  filtered,  33,000  gallons  per  24  hours. 


No,  though  the  sewage  would  be  diluted. 

By  revolving  sprinklers  (Whittaker  and  Bryant's.) 

One  analysis  only  taken.  A  sample  was  taken  every  hour 
for  12  hours  on  one  day,  the  samples  mixed,  and  a 
gallon  of  the  mxiture  was  sent  to  the  analyst. 

Analysis  by  Mr.  E.  J.  Bevan  on  March  27th,  1900. 

parts  per  100,000l 
Total  solids  in  solution    -        -        -        -        84*7 
Solids  in  suspension         ....      traces 

Chlorine  - 7*6 

Free  ammonia  ------  ri5 

Albuminoid  ammonia      -        .        .        -  '075 

Oxygen  absorbed "54 

Appearance      ------         clear 

Smell       -       -       -       -       -       -       -         none 

This  is  the  only  analysis  taken. 


1-50  on  March  27th  1900. 
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(10)  Give  a  typical  analysis  of  the  crude  sewage  to 
which  the  experiment  relates. 


(11)  Between  what  dates  was  the  experiment  conducted  1 

If    there    were    any  periods    of    rest    state    their 
duration. 

(12)  Give  particulars  of  any  observations  which  have 

been  made  of  thr  temperatures  of  the  filtei^s  at 
different  depths. 

(13)  Was    any  nuisance    caused  by  the    experimental 

works  f 


Analysis  by  ^f  r.  E.  J.  Beva    on  March  27th  1900.  A}»jifcridix  9C 

parts  per  100,000  

Total  solids  in  solution     -        .        -        -        850 
Solids  in  suspension  -        -        -       *-        47-4 

Chlorine  - 78 

Free  ammonia  ------  3*9 

Albuminoid  ammonia       .        -        .        -  -335 

Oxygen  obsorbed      -        -        -        .        .  1-75 

Appearance      ------       Usual. 

Smell Usual. 


(14)  Is  the  experiment  still  proceeding? - 

If  so,  may  the  Commission    inspect    the    works, 
should  they  deem  it  desirable  to  do  so  ? 

(15)  Give   jjarticulars    of   any   other   observations    of 

importance  which  have  l)een  recorded. 


Complaints  *were  last  summer  made  as  to  smells  from 
the  filter.  To  diminish  this  the  sewage  was  not  allowed 
to  rest  so  long  in  the  septic  tank,  and  the  surface  of 
the  filter  was  raised  a  foot,  bringing  it  nearer  the 
sprinkler  (the  average  depth  of  filter  being  now  7  ft.' 
6  in.)  and  these  alterations  materially  diminished  the 
smell,  so  that  no  complaints  have  been  received  since 
these  alterations  were  carried  out 

Yes,  as  also  a  smaller  experimental  filter  which  will 
probably  be  the  model  for  further  filters. 

Yes. 


When  the  filter  was  started  on  October  4th,  1899,  the 
sewi^e  was  allowed  106  hours  to  flow  through  the 
septic  tank  on  its  way  to  the  filter,  and  a  thick  crust 
was  formed  upon  the  sewage  in  tanfe.  In  the  sunmier- 
of  1900  when  complaints  were  made  as  to  smells  from 
the  filter,  the  speed  of  the  revolving  sprinkler  wa«.. 
slightly  reduced,  and  the  sprinkler  was  stopped  on  two  ■ 
or  three  occasions  for  repairs  to  the  ironwork,  so  that 
the  flow  through  the  septic  tank  was  retarded.  There- 
upon an  ebullition  took  place  in  the  tank,  and  gas  . 
WBS  eiven  off  in  transparent  bubbles  (the  ordinai'y 
bubblas  on  the  crust  were  black  leathery  looking^ 
bubbles)  and  the  crust  rapidly  disappeared.  The 
speed  of  the  sprinkler  waj^  increased,  and  the  tank 
was  allowed  continuously  to  deliver  into  an  ordinary 
tank  (about  176,000  gallons  per  day^  so  that  the 
sewage  took  only  16 J  hours  to  travel  through  the 
tank,  and  a  thick  crust  was  fonned  again  in  a  few 
hours. 

That  sewage  can  be  treated  in  this  way,  even  when  it 
has  to  be  lifted  on  to  the  filters,  more  economically 
and  with  less  offence,  than  by  methods  of  chemical 
precipitation. 
iVb/tf.— The  effluent  from  the  sew^  works  is  carried 
direct  into  the  tideway  of  the  Tnames  at  Chiswick 
j  Eyot  and  therefore  no  high  degree  of  purification  is  : 
I       required  by  the  Thames  Conservancy. 

(17)  If  it  is  considered  that  it  would  be  practicable  to  j  ^^^  ^^^^  estimates  have  been  made, 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  i>er 
head  of  constructing  the  works  of  disposal, 
excluding  the  cost  of  land  and  cost  of  sewers. 

{b)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan. 

NoU.-^lt}s  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
)gen  may  be  given  m  terms  of  nitrogen,  thas  :—  F^^txuuo  ui 


(16)  What  inferences  have  been  drawn  from  the  experi- 
ment? 


nitrogen 


Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 


D.  J.  Ebbkts,  Surveyor. 

Signature  of  Officer  under  whose  direction  the 
experiment  was  conducted. 
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CONTINUED  EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTIC  TANK 

FOLLOWED  BY  CONTINUOUS  FILTRATION. 


Name  of  authority  • 


Population  of  district 

Water  supply  per  head  of  the  population 

Measured  dry  weather  flow  of  sewage      -        -       -       , 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

i[s  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  f 

Officer  under  whom  the  experiment  has  been  conducted. 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


(1)  (a)  What  is  the  canacity  in  gallons  of  the  open  septic 

tank  or  tanKs  ? 

(b)  If  there  was  more  than  one  tank  state  whether 
they  were  worked  in  series  or  in  parallel. 

(2)  Were  any  observations  made  as  to  the  filling  up  of 

the  septic  tanks  by  deposit  of  sludge  ? 

If  the  sludge  was  removed  from  the  septic  tanks, 
state  how  often  this  was  done  and,  approximately, 
what  quantity  of  sludge  was  removed  on  each 
occasion. 

<3)  (a)  What  are  the  form,  the  area  and  depth  of  the 
filters? 

.j(i)  State  the  nature  and  size  of  the  filtering  material. 


Carshalton  Urban  District  Council. 

6,700. 

30 

230,000. 

No. 


Wholly  excluded. 

Wm.  Willis  Grale,  a.m.i.c.e. 

Messrs.  Dibden  and  Thudichum,  F.I.C.,  f.cs. 


77,000  gallons  each  tank. 

Three,  worked  in  parallel  one  always  being  in  reserve. 

The  tanks  have  been  receiving  the  whole  of  the  aewage 
for  upwards  of  8  months  and  only  a  very  slight  deixjsit 
of  sludge  can  be  discovered. 

None  removed. 


^{c)  Were  the  sides  of  the  filters  open  or  closed  ]  - 

^4)  What  wEis  the  rate  of  filtration  in  gallons  per  square 
yard  per  24  hours  ? 

State  whether  the  rate  of  filtration  was  reduced 
during  the  experiment  in  consequence  of  the 
choking  of  the  filters,  and,  if  so,  to  what  extent. 

<5)  What  was  the  average  (luantity  of  sewage,  in  gallons, 
dealt  with  daily  ? 

<«j)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
aflfected  by  such  increase. 

<7)  State  by  what  method  the  tank  licjuor  was  distributed 
on  the  filters. 

(8)  State  at  what  intervals  analyses  of  the  eflluent  were 
made,  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  standing 
before  l^eing  analysed. 

,  (9)  Give  (rt)  the  average  of  the  analyses  of  the  final 
effluent  from  the  filters. 


,   Rectangular,  4  filters,  1,815  sq.  yds.  in  each,  or  Ij  acres  in 
all ;  4  ft.  6  in.  in  depth. 

Size.  Depth. 

I  Burnt  ballast,  sifted    -        -        -        -    1  in.  12  in. 

1  Mixed  ballast,  breeze  and  sandy  soil     -    i  „  36  „ 

Selected  top  soil q  ^^ 

Closed,  with  side  air  inlets  communicating  with    the 
underdrains  of  filters. 

127  gallons  per  yard  super. 
Not  noticeable. 


The  whole  daily  flow  of  230,000  gallons. 

No. 
No. 

By  oj>en  half  pipe  channels  with  non  stops  for  et^ual  dis- 
tribution. 

Only  one  analysis  made  for  the  character  of  the   effluent 
Is  apparent  to  the  eye. 


Appearance  -  .  - 
Odour  -  -  -  . 
Reaction  -  -  -  - 
Chlorine  -  -  -  - 
Ammoniacal  nitrogen 
Albuminoid  „ 
Oxygen  at  once 

„       in  4  hours  - 
Nitrous  nitrogen 
Nitric  nitrogen 
Suspended  matters  - 

,,  „        volatile 

Dissolved  solids,  total 
,,  „      volatile  - 


^>/)  the  best  analysis  and  date  when  sruiple  was  taken   ;   10th  September,  1900. 
and 


Clear  and  bright. 

Nil. 

Very  faintly  alkaline. 

9*71    parts  per  100,000 

•204 

•03 
Trace. 

•44 
Trace. 

7-294  parts  per  lOO.ooo 
Slight  traces. 

144*57   parts  per  100,.kj() 
60-14 


» 

9) 

■  ?> 

>J 

n 

9» 

» 

)> 

»> 

»» 


}} 


I) 


APPENDIX. 


4  3 


(r)  the  worst  analysis  and  date  when  sample  was 
taken. 

(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  filters. 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  final  effluent.      Were 
these  solids  putrescible  ? 

(10)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


(11)  Between  what  dates  was  the  experiment  conducted  ? 
If  there  were  any  periods  of  rest,  state  their  duration. 

(12)  Give  particulars  of  any  observations  which  have 

been  made  of  the  temperatures  of  the  filters  at 
different  depths. 

(13)  Was   anv   nuisance  caused  by    the    experimental 

works  f 

(14)  Is  the  experiment  still  pi^oceeding] 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(15)  Give  particulars  of  any  other  observations  of  im- 

portance which  have  been  recorded. 


10th  September,  IDOO. 


Not  taken. 


A^ip  daIix 


Slight  trace. 


» 


Oxygen  absorbed  }  hour    - 

Chlorine    - 
Ammoniacal  nitrogen 
Albuminoid 


M 


-  5*757  parts  per  100,000 

-  12-90 

-  10*857 

-  10-90 

-  2-r>8 


M 

n 


» 


Xo  1  tank  has  been  in  use  since  March,  1900w 
No  2  tank  has  been  in  use  since  May,  1900. 

None  made. 


When  the  sewage  is  pumped  into  the  septic  tanks  a  smell 
of  sulphurettSi  hydrogen  is  apparent. 

This  is  not  strictly  speaking  an  experinientj  for  the  whole 
of  the  sewage  is  treated  on  these  lines. 

Yes. 


That  the  effluent  absorbed  impurities  after  passing  over 
land. 

It  was  noticed  within  8  or  9  days  after  these  tank» 
were  started  that  black  masses  of  sludge  arose  from  thee 
bottom  of  the  tanks,  accompanied  by  bubbles  of  gas;. 
After  some  months  nad  elapjsed  these  masses  of  sluctee 
fonned  a  compact  andpractically  air-ti^ht  cover  to  the 
sewage  in  the  tanks.  Tnis  only  occurred  in  the  first  twi> 
divisions,  it  being  a  difficult  matter  to  get  a  scum  to* 
form  on  tne  thirdor  last  division  in  the  tank.  (Each  tank 
is  practically  three  tanks  on  account  of  the  floating  scunk 
b<mrds.) 

In  frosty  weather  a  scum  arises  in  the  last  divisioB  which 
disperses  shortly  after  the  sun  has  .shone  on  it.  The  in- 
ference to  be  drawn  from  this  fact  is  that  the  changes^ 
going  on  in  the  bod^  of  the  tanks  provide  automaticMly^ 
as  it  were  a  protection  from  climatic  changes,  so  that 
the  sewage  remains  in  an  equable  condition  as  regards 
temperature. 

The  gas  bubbles  can  be  easily  ignited^  and  bum  for  a 
short  time  with  energy. 


16)  What  inferences  have  been  drawn  from  the  exjeri- 
ment? 


(17)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  the  capital  cost  per  head  of  constructing  the 
works  of  disposal,  excluding  the  cost  of  land 
and  cost  of  sewers. 


That  the  sewage  bjr  simjily  passing  through  the  tank? 
with  its  three  divisions  is  purified  to  the  extent  of  46  per 
cent.,  taking  the  oxygen  absorbed  test  as  a  guide,  and 
to  the  extent  of  64  per  cent,  by  the  iQbuminoi^ 
ammonia  test,  and  that  nearly  all  the  solid  organic- 
matter  is  digested  and  liijuefied,  the  tank  effluent  then 
being  in  sucn  a  condition  that  the  further  treatmenH  in 
the  filter  bed  is  considerably  assisted. 

The  whole  of  the  sewage  is  now  being  disposed  of  on  the 


lines  or  inis  sysxem 

17s.,  made  up  as  follows  :— 

£      8,    d. 

1,597    0    3 
472  13    6 

3,622  11  11 

Tanks. 
Sludge  well. 
Filtei-s- 

5,692     5     8 

l/7-27cf. 

(b)  the  annual  cost  per  head  of  purifying  the  sewage 
by  this  system,  excluding  the  annual  repay- 
ment of  any  loan. 

iVb<<5.— It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  given  m  terms  of  nitrogen,  thus  : 

Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen  ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 

Wm.  Willis  Oale,  a.m.lc.e. 

Signatare  of  officer  under  whose  direction  the 

experiment  was  conducted. 
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ROYAL  COMMISSION   ON   SEWAGE   DISPOSAL: 


Appemlix  9C.  Form  G. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTIC  TANK  FOLLOWED  BV 

CONTINUOUS  FILTRATION. 


Name  of  authority 


Population  of  district 

Water  supply  per  head  of  the  jwpulation         -        .-        - 

Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sew^ers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  stonn,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted. 

Name  and  qualifii-ation  of  chemist  who  has  made  the 
analyses. 


Mayor,  Aldermen,  and  Burgesses  of  the  Borough  of 
Hyde. 

Estimated  at  32,000. 

20  gallons  per  day  for  a  population  of  30,000  supplied. 

1,000,000  gallons  per  day. 

Yes. 

Hat  works,  margarine  works,  india-rubber  works,  aniline 
dye  works,  slaughter  houses,  tripe  boiling  works,  «$:e^ 
estimated  at  25,000  gallons. 

Partially. 

Mr.  T.  Carter  Beeley  (Mayor  and  Chairman  of  Com- 
mittee), under  the  ad\ice  of  JSIr.  F.  Scudder. 

Mr.  Frank  Scudder,  F.I.C. 


(1)  (a)  What  is  the  capacity  in  gallons  of  the  open 
septic  tank  or  tanks  ? 

(b)  If  there  was  more  than  one  tank  state  whether 

they  were  worked  in  series  or  m  parallel. 

j(2)  Were  any  observations  made  as  to  the  filling  up  of 
the  septic  tanks  by  dei)osit  of  sludge  ? 

If  the  sludge  was  removed  from  the  septic 
tanks,  state  how  often  this  was  dune  and, 
ai)proximately,  what  c^^nantity  of  sludge  was 
removed  on  each  occasion. 

■  (3)  ('/)  What  are  the  form,  the  area  and  depth  of  the 
filters  ? 

{b)  State  the  nature  and  size  of  the  filtering  material. 

(c)  Were  the  sides  of  the  filters  open  or  closed  ? 

^i(4)  What  was  the  rate  of  filtration  in  gallons  j)er  square 
yard  per  24  hours  ? 

State  whether  the  rate  of  filtration  was  reduced 
during  the  ex})eriment  in  consequence  of  the 
choking  of  the  filters,  and,  if  so,  to  what  extent. 

(5)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(6)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  ot  storm  1 

If  so,  state  to  what  extent,  and  how  the  results 
were  aft'ected  by  such  increase. 

.  (7)  State  by  what  method  the  tank  li<iuor  was  dis- 
tributed on  the  filters. 


\  (8)'  State  at  what  intervals  analyses  of  the  effluent  w^ere 
made,  and  whether  the  samples  were  filtered 
through  filter  paper,  or  allowed  to  clear  by  stand- 
ing, before  being  analysed. 

^(9)  Give  (a)  the  average  of  the  analyses  of  the  final 
effluent  from  the  filters. 


{b)  the  b;*st  analysis   and   date   %\hen   sample  was 
taken,  and 


75,000. 
One  only. 


Tank  was  emptied  after  14  months  work,  the  sludge 
remaining  was  11  tons  (the  weekly  quantity  under 
chemical  precipitation). 

Whittaker  and  Bryant  system. 

Circular,  43  feet  dianveter  and  9  feet  deep. 

Coke  refused  by  2  inch  ring. 

Open  under  bottom,  and  open  for  4  feet  from  top  al 
round. 

6(X)  gallons  for  3  months,  since  that  time  4r)0  gallons. 

Reduction  was  not  due  to  choking,  but  to  obtain  a  better 
result.    The  altemtion  had  immediate  success. 


75,000  gallons. 

Constant  volume  taken  daily  into  septic  tank. 
No  increase  taken. 

By  revolving  sprinklers  (automatic),  liquor  being  pumped 
from  tank  b^  pulsometer  pump,  Whittaker  and 
Bryant's  principle. 

Weekly,  by  Whittaker  and  Bryant,  Accrington,  at 
freijuent  intervals  by  Mr.  F.  Scudder,  analyst  to  the 
Mersey  and  Irwell  Board. 

(a)  Ammoniacal  nitrogen,  0*62  partes  \\er  100,000. 
Albuminoid  nitrogen,  0*20      „  „ 

Residual  nitrogen,  not  determined. 
Nitrous  nitrogen,  0*17  parts  per  100,000. 
Nitric  nitrogen,  1*20 
Oxygen  absorbed 

3  minutes  test,  0*60 

4  hours  test,  1*63 
Transparency  millimetres  seen  through,  154. 
Chlorme  (CI.),  26*3  parts  per  10(),(KK). 

July  5th,  1900. 

Ammoniacal  nitrogen,  0'52  i»arts  i>er  100,0(K). 
Albuminoid  nitrogen,  0*17  „  „ 

Nitrous  nitrogen,  O'lfJ 
Nitric  nitrogen,  1*10 
Oxygen  absorbed — 

3  minutes  test,  0*43 

4  hours  test,  \'-2i) 


j> 


>i 


>? 


>» 


»i 


»> 


1> 


»» 


ft 


>» 


Trans}»arency  millimetres  seen  tlirongb.  232. 
Chlonne  (CL),  20*0  i>arts  per  KK^KK). 
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(c)  the  worst  analysis  and  date  when  sample  was 
taken  ; 


(d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  filters ; 

(tf)  the.  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were  these 
solids  putrescible  ?    No. 

(10)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


(11)  Between  what  dates  was  the  exx)erTment  conducted  ? 

If   there   were   &r^  periods   of   rest,    state  their 
duration. 

(12)  Give   particulars  of  any  observations  which  have 

been  made  of  the  temperatures  of  the  filters  at 
different  depths. 

(13)  Was  «iiy  nuisanee   caused   by  the   experimental 

works? 

(14)  Is  the  experiment  still  proceeding  ? 

If  ao,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  *? 

(15)  Give  particulars  of  any  otlKr  observations  ci  im- 

portsnoe  which  have  beea  recorded. 


(16)  T\ltat  inferoDoes  have  been  dmwn  from  the  exi)eri- 
ment? 


(17)  If  it  is  coDffldered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal, 
excluding  the  cost  of  land  and  cost  of  sewers; 

(6)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan. 


July  11th,  1899.  Parts  per  100,000  Appendix  9G. 

Anmioniacal  nitrogen       .        -        -        -  3*30  

Albuminoid        „ 0*41 

Nitrous  „---■■  None. 

Nitric  „ None. 

Oxygen  absorbea — 

3  minutes  test       -----  1*4 

4  hours  test  - 2*a) 

Transparency  millimetres  seen  through    -  97 

•    Chlorine  (a.)   ------  22*0 

4  grains  mineral. 

5  grains  or^nic. 

Total  9  grains  per  gallons. 

1-7  grain  mineral. 
2*6  grain  organic. 
4*3  grains  total  per  gallon. 

Ammoniacal  nitrogen,  4*80  parts  per  100,000. 

Albuminoid  nitrogen,  2*00  „  „ 
Oxygen  absorbed — 

3  minutes  test,  3*63  „  „ 

4  hours  test,  11*40  „  „ 
Transparency,  20*0  „  „ 
Chlorme,  22*5  „  ,» 

June  24th,  1899,  to  present  date. 

Since  October,  1900,  rested  nightly  four  to  five  hoxo^^ 
with  improved  results. 

Not  taken.     Temperature  of  water  falling  on  averages . 
55'  F. 


Not  received  any  complaints. 


Yes. 
Yes. 


The  filter  appears  to  have  periodical  slight  fioodings, 
causing  pools  in  different  parts  of  the  filter.  These 
always  disappear  in  three  or  four  days  without  slowing 
down  the  fitter. 

There  is  a  slight  deposit  in  the  final  effluent,  which 
slightly  affects  the  analyses.  This  we  are  arranging  to 
take  out. 

We  found  it  was  not  possible  to  press  the  sludge  at  the 
stoppage.  It  was  so  greasy  (apparently)  that  the  press 
cloths  were  coated  over  and  refused  to  pass  the  liquid 
through. 

We  have,  under  the  advice  of  Mr.  F.  Scudderand  Messrs. 
Dibdin  and  Thudichum,  and  encouraged  by  the  excel- 
lent results  obtained,  drawn  out  a  complete  scheme  on 
this  principle,  and  applied  to  the  Local  (^vemment 
Boara  for  powers. 

Colonel  Marsh  and  Dr.  Buchanan  were  the  inspectors, 
and  complete  evidence  was  laid  before  them.  Their 
decision  nas  not  yet  been  received. 


13«.  76?.  per  head.  In  addition  to  the  money  previously 
spent  on  chemical  precipitation  system,  much  of  which, 
will  be  again  available. 

lOd.  per  head. 


nitrogen 


iTote.— It  is  requested  tLat  all  aiialyses  nmy  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
)gen  may  be  given  in  terms  of  nitrogen,  thus  : —  t^     ^  vi 


Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 


T.  C.  Beelet  (Mayor), 

Signature  of  Officer  under  whose  personal  direction 
the  experiment  was  conducted. 
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KOTAL  CuMJUSi>I03S   OX  SEWAGE  DiSBJbAL: 


EXPERIMENT  OX  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTIC  7\SK  FuLLDWIN* ; 

BY  CONTTNUOrS  FILTRATION.    (BED  R> 


N'iine  of  anthority 


pr^palatiofi  of  diBtrict 


550/jro. 


Water  ivnpply  per  head  of  the  pofmlatkm 


Tnde  pnrpoaes 


Total 


(salion:^  perd^y 
-    IT 
11 


Enimated  or  inea.'vnred  dry  weather  flow  of  siewage 


27.000,00ij  gallons  per  day. 


U  any  trade  refiue  taken  into  the  sewera  ? 

If  flo,  >ftate  from  what  pfoceA^es  it  i^  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  u  made  np  of  trade  refose 


Yea. 


U  the  Jit/^nn,  noil  or  .surface  water,  wholly  or  [lartially, 
excluded  from  the  ordinary  sewersu 


Mostly  enter  the  sewers.    Storm  overflows  _ 
at  certain  pomts  which  are  snppoaed  to 
action  at  a  dihition  of  five  to  one ;  in  certain 
however  they  fail  to  answer  thor  purpose. 


pr«»rided 
into 


OfficCT  under  whom  the  experiment  has  lieen  condocted  .  Gilbert  J.  Fowler,  M.Sc.  (VicLX  F.I.C.  (Snpi.) 


Name  and  qaaHfication  of  chemist 
analynes. 


who  has  made  the      Edward  Arde^^  BJSc  (YicL)    EL  A.  Bell,  A.  C  Oddie 

K  Ebdfidd,  Junior  Aa8istant&    Under  the  ciirection 
of  G.  J.  Fowler  (Sapt.) 


(I)  (o)  What  is  the  capacity  in  gallons  of  the  open 
septic  tank  or  tanks  ? 

<//>  If  there  waa  more  than  one  tank  state  whether 
they  were  worked  in  neriea  or  in  parallel 


^2)  Were  any  oliS€;rvati/)ns  ma#le  as  to  the  filling  np  of 
the  sef/tic  tanks  l/y  defiosit  of  sludge  ? 

If  the  sludge  was  T*:mr^ed  from  the  Septic  Tanka» 
state  hrrw  ftfum  this  was  done  and,  approximately* 
what  'luantity  of  sludge  was  removed  on  each 
occaim/n. 


fZ)  la)  What  are  the  form,  the  area  and  depth  of  the 
filteni? 

f //;  Htate  the  nature  and  size  of  the  filtering  material 

if)  Were  the  sides  of  the  filters  open  or  closed  1 

^1)  What  was  the  rate  of  filtration  in  gallons  per  square 
yard  per  24  hours  1 

State  whether  the  rate  of  filtration  was  reduced 
during  the  experiment  in  consequence  of  the 
choking  of  the  filters,  and,  if  so,  to  what  extent. 


(5)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(6)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  t 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 


1,125,000  gallons. 


Square,  with  sloping  sides.    3  ft  deep.    Area  at  top 
.    Area  at  bottom  17  ft.  6  in.  square. 

Clinker.    Passed  1-in.  meih,  rejected  by  ^in.,  with  rou^ 
material  round  the  drain. 

Closed 


245  gaUons  per  square  yard  per  24  hours.  (Allowing  for 
Sunday's  rest) 

In  consequence  of  impurity  of  filtrates,  the^  method  of 
working  was  altered  from  12  hours  continuotts  flow 
per  chiy  (February  28 — March  22)  to  alternate  periods 
of  two  hours  flow,  and  two  hours  rest  (March  22— 
April  25). 

15,656  gallons  (after  allowing  for  Sunday's  rest;. 


No. 
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(7)  State  by  what  method  the  tank  liquor  was  dbtri-      Specially-constructed  wooden  shoots  laid  on  the  surface  ,.       , 
bated  on  the  filters.                                                            of  the  bed  were  employed,  having  bevelled  edges,  over  Appendix  9t'. 

which  the  open  septic  tank  effluent  passed  in  a  thin 
stream,  reacning  the  filter  in  drops.  Considerable 
difficulty  was  experienced  in  getting  the  shoots  level. 

(8)  State  at  what  intervals  analyses  of  the  effluent  were      Daily  except  Sundays.    Samples  shaken  before  analysis. 

made,  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  stand- 
ing, before  being  analysed. 

(9)  Give  (a)  the  average  of  the  analyses  of  the  final      The  following  numbers  are  the  average  of  daily  analy.se.^ 

effluent  from  the  filters ;  I       for  the  periods  given  :• 


DATE. 

Four  hours 

Oxygen 
Absorption. 

Incubator  Test. 

Tliree  Minutes  Osygen 

Absorption. 

Putrea- 
cibnity. 

Ammoniacal 
Nitrogen. 

Albuminoid 
Nitrogen. 

Nitrous 
Nitrogen. 

Nitric 
Nitrogen. 

Chlorin'?. 

Before. 

After. 

S8  February  to  22  March 
ISOO,  12  hours  ci  •ntinuous 
flow  and  12  hours  rest 
daring  the  day. 

»  March  to  26  April  1900, 
alternate  periods  of  two 
hours  rest  and  work. 

610 
6-80 

S-17 
S'13 

8-48 
4-01 

14^17 
271-28 

IM 
3-00 

•162 
•2» 

•068 
•087 

•196 
•086 

171 
16^S 

(6)  the  best  analysis  and  date  when  sample  was 
taken ;  and 

(c)  the  worst  analysis  and  date  when  sample  was 

taken; 

(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  tank  liquor  as  it  went 
on  to  tne  filters ; 

(e)  the  average  of  the  estimations  made  of  the  solid  ^ 

in  suspension  in  the    final   effluent.     Wer© 
these  solids  putrescible  ? 


(10)  Give  a  typical  analysis  of  the  crude  sewage  to 
which  the  experiment  relates. 


(11)  Between  what  dat«s  was  the  experiment  conducted  ? 

If  there  were  any  periods  of  rest,  state  their  dura- 
tion. 


(12)  Give  particulars  of  any  observations  which  have 

been  made  of  the  temperatures  of  the  filters  at 
different  depths. 

(13)  Was   any  nuisance   caused  by  the   experimental 

works  ? 


(14)  Is  the  exporiment  still  proceeding  ?         -        -        . 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 


(15)  Give   particulars   of   any   other   observations    of 
importance  which  have  been  recorded. 


16)  What  inferences  have  been  drawn  from  the  experi- 
ment ?  « 


17'0  to  18*0  parts  per  100,000. 


Very  fair  amount.    Yes. 


The  following  numbers  are  the  avera|;e  of  daily  analyses. 

of  Settled  Sewage  for  the  half-year  ending  June  27thj 

1900:— 
4  hours  oxygen  absorption        -        -        -    7*86 
3  minutes  oxy^n  absorption    -        -        -    3'93 
Ammoniacal  nitrogen       -        -        -        -    1*91 
Albuminoid  nitrogen        -        -        .        -      •33,% 
Chlorine 16*3 


From  February  iSth  to  April  25th,  1900. 


Rested  on  Sundays. 


No. 


No. 


1213. 


That  an  arrangement  such  as  that  described  does  not 
appear  to  offer  any  advantage  over  the  ordinary 
method  of  intermittent  filtration. 


3y  2 
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BOT  AL  COMMISSION  ON  SEWAGE  DISPOSAL : 


"*  ..1:3 


Appendix  90.  (17)  If  it  is  considered  that  it  would  be  practicable  to 

adopt  this  system  for  the  disposal  of  the  whole  of 

the  sewage  of  the  district,  please  state— 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal, 
excluding  the  cost  of  land  and  cost  of  sewers; 

(b)  what  would  be  the  estimated  annual  cost  per 

h^  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan. 


NoU. — It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  an    that  the  various  compounds  of 
nitrogen  may  be  given  in  terms  of  nitrogen,  thus : — 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen; 
Total  organic  nitrogen. 

Gilbert  J.  Fowle  . 

Signature  of  Officer  under  whose  direction 
the  experiment  was  conducted. 
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¥onn  G. 

EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTICK  TANK  FOLLOWING  BY 

CONTINUOUS  FILTRATION.    (STODDART  FILTER.) 


Appendix  90. 


Name  of  authority 


Population  of  district 


Water  supply  per  head  of  the  population 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers ) 

If  so,  state  from  what  processes  it  is  derived,  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 


Is  the  storm,  soil  or  surface  water,  wholly  or  partially 
excluded  from  the  ordinary  sewers  ? 


-Officer  under  whom  the  experiment  has  been  conductedi 


Name  and  qualiflcation  of  chemist  who  has  made  the 
analyses. 


Manchester. 


543,902. 


38  gaUons  per  day ;  17  domestic  use,  11  trade  purposes. 
27,000,000  gallons  per  day. 


Yes. 

Breweries,  dye  and  bleach  works,  galvanising  works, 
grease  refineries,  tanneries,  manufactories  of  tarproducts 
rubber  goods  works,  tripe-dressing  works,  mineral 
water  manuf actor.    About  4  to  5  per  cent. 

Mostly  enters  the  sewers.  Storm  overflows  are  provided 
at  various  points  which  are  supposed  to  come  into 
action  at  a  ailution  of  5  to  1 ;  in  certain  cases,  however, 
they  fail  to  answer  their  purpose. 

Gilbert  J.  Fowler,  M.Sc.  (Vict.),  F.I.C.  (Superintendent) 
Laboratory  Staff* : 

Edward  Ardem,  B.Sc.  (Vict.), ;  H.  D.  BeD,  A.  Oddie, 
E.  Hadfield,  junior  assistants,  under  the  direction  of 


\ 


G.  J.  Fowler,  Superintendent. 


<I)  (a)  What  IB  the  capacity  in  gallons  of  the  open  septic 
tank  or  tanks  1 

(b)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  in  parallel. 


•(2)  Were  any  observations  made  as  to  the  fiUing  up  of 
the  septic  tanks  by  the  deposit  of  sludge  ? 

If  the  sludge  was  removed  from  the  septic  tanks, 
state  how  often  this  was  done,  and,  approximately, 
what  quantity  of  sludge  was  removed  on  eaoi 
occasion. 


{3)  (a)  What  are  the  form,  the  area  and  depth  of  the 
filters? 

(fi)  State  the  nature  and  size  of  the  filtering  material 

(c)  Were  the  sddes  of  the  filters  open  or  dosed  ? 


(4;  What  was  the  rate  of  filtration  in  gdJlons  per  square 
yard  per  24  hours  ? 

State  whether  the  rate  of  filtration  was  reduced 
during  the  experiment  in  consequence  of  the 
choking  of  the  niters,  and,  if  so,  to  what  extent. 

(5)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  1 

(6)  Was  the 'quantity  of  sewage  dealt  with  increased  in 

time  of  storm  *? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 


125,000  gallons. 


Yes. 


Rectangular,  surface  area  16  square  yards,  depth  6  feet. 


Chiefly  large  clinker,  top  coat  of  coke  both  3  in.  by  2  in. 

For  the  most  part  the  sides  were  of  boarding,  spaces  of 
about  an  inch  being  left  between  the  boards.  The 
filter  being  constructed  near  a  bank  some  excavation 
was  necessary  and  the  base  of  the  filter  was  surrounded 
by  earth  to  a  depth  varying  roughly  from  1  to  2  ft. 
This  was  aferwards  cut  completely  away  on  two 
sides,  but  the  filtrate  at  all  times  could  flow  freely 
away  through  the  2-in.  pipes  intq  a  manhole. 

240  gallons. 


The  rate  of  flow  had  on  several  occasions  to  be  reduced 
on  account  of  the  quality  of  the  filtrate. 


3,S40  gallons. 


Xot  appreciably. 
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/il»|M3ml,x  9C.  (7)  State  bv  what  method  the  tank  liquor  was  distributed 
on  tne  filters. 


(8)  State  at  what  intervals  analyses  of  the  effluent  were 
made,  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  standing 
before  being  analysed. 


By  means  of  Stoddart's  patent  distributor.  The  tank 
effluent  flows  into  a  supply  channel  of  cast  iron  and 
thence  along  perforated  gutters  of  corrugated  zinc. 
The  perforations  are  cut  in  diamond  shape  at  intervals 
alon^  the  upper  edges  of  the  corrugation.  Through 
the  lower  edges  sniall  holes  are  made  which  admit 
ordinary  nails,  which  serve  as  points  from  which  the 
liquid  can  flow.  The  tank  effluent  flows  through  the 
diamond-shaped  perforations  of  the  distributors  and 
falls  from  the  ends  of  the  nails  in  a  series  of  drops. 


Daily  except  Sundays, 
shaken  and  settled. 


Samples  were  analysed  both 


(9)  Give  (a)  effluent  from  the  filters;  the  average 

of  the  analyses  of  the  final 

Four  Hours 

Oxygen 
absorption. 

Three  Minutes  Oxygen 
absorption. 

Ammoniacal 
Nitrogen. 

Albuminoid 
Nitrogen. 

Nitrous 
Nitrogen. 

Nitric 
Nitrogen. 

Before 
Incubation. 

After 
Incubation. 

Shaken  - 
Settled  ' 

2-96 
2-43 

1-74 
1-43 

1^67 
1-26 

202 
1-97 

•234 
•195 

•084 

•221 

16  7 

Percentage  of  samples  putrescent  50*7  shaken. 
Percentage  of  samples  putrescent  23*4  settled. 


{h)  the  best  analysis  and  date  when  sample  was  taken; 
and 

(c)  the  worst  analysis  and  date  when  sample  was  taken 


It  is  a  matter  of  some  difficulty  to  say  exactly  which  i» 
the  best  and  which  is  the  worst  analysis,  as  the  differ- 
ent factors  vary. 


(6)  Best  Analysis.    Sample  taken  8th  October,  1900. 

Four  Hours 

Oxygen 
absorption. 

Three  Minutes  Oxygen 
absorption. 

Ammoniacal 
Nitrogen. 

Albmninoid 
Nitrogen. 

Nitrous 
Nitrogen. 

Nitric 
Nitrogen. 

Chlorine. 

Before 
Incubation. 

After 
Incuhation. 

Shaken  - 
Settled  - 

2^66 
1*54 

117 

•77 

•91 
•40 

1-58 
1^58 

•188 
•117 

•223 

•164 

13-4 

Shaken 
Settled 


503 

4-88 


(c)  Worst  Analysis.    Sample  taken  24th  November,  1900. 

3-17 

3-48 

2-63 

•33 

Nil. 

•06 

2^91 

3-28 

2-47 

•32 

— 

18-6 


{d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  filters; 


{e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were  those 
solids  putrescible  ? 

(10)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


(11)  Between  what  dates  was  the  experiment  conducted  ? 
If  there  were  any  periods  of  rest  state  their  duration 

(12)  Give  particulars  of  any  observations  which  have  been 

made  of  the  temperatures  of  the  filters  at  different 
depths. 


16-86  parts  per  100,000. 

The  aoove  number  is  the  average  of  almost  daily  analy- 
ses of  the  tank  effluent  from  28th  September  to  26th 
December,  1900. 

In  the  earlier  stages  of  the  experiment  the  amount  of 
suspended  matter  contained  in  the  filtrate  was  excav 
sive.  Latterly  it  has  been  about  6  grains  per  gallon. 
In  many  cases  the  suspended  matter  was  putrescible. 

The  following  is  the  average  of  daily  analyses  of  raw 
sewage  for  the  quarter  ending  26th  December,  1900: — 
Four  hours  oxygen  absorption  -  -  1 1'46 
Three  minutes  oxygen  absorption  -  -  5^47 
Anunoniacal  nitrc^en  -  -  -  2*01 
Albuminoid  nitrogen  -  .  -  .  o*ei 
Chlorine 16*6 

From  8th  August  to  26th  December,  1900 
Occasionally  on  Sundays. 
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(13)  Was  any  nuisance  caused  by  the  experimental  works  ? 

(14)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(15;  Give  particulars  of  any  other  observations  of  im- 
portance which  have  been  recorded. 


(16)  What  inferences  have  been  drawn  rom  the  experi 
ment 


No. 

Yes. 
Certainly. 


One  of  the  first  things  met  with  in  connection  with  this 
filter  is  the  difficulty  experienced  in  getting  the  dis- 
tributing shoots  properly  level,  in  order  to  ensure 
equal  distribution.  Anv  difference  of  level  is  of  course 
more  noticeable  when  tne  flow  is  small  •  with  an  in- 
creased flow  it  is  scarcely  noticed.  After  the  filter 
had  been  working  some  time  it  was  found  that  at  the 
junction  of  the  distributing  channel  with  thb  shoots  a 
considerable  amount  of  leakage  took  place ;  this  was 
found  to  be  due  in  some  degree  to  the  partial  disinte- 
gration of  the  felt  used  in  making  the  joint.  A  con- 
siderable amount  of  sludge  accumulates  in  the  distri- 
buting channel  and  shoots,  in  a  comparatively  short 
spac6  of  time,  which  has  to  be  ^riodically  removed  in 
order  to  ensure  the  better  workmg  of  the  filter. 

At  the  commencement  of  working  a  very  large  amount 
of  suspended  matter  came  away  from  the  filter  con- 
sisting largely  of  fine  cinder,  etc.  This  amount  on 
further  working  decreased,  but  the  filtrate  always 
contains  a  fair  amount  of  suspended  matter ;  further 
settlement  or  rough  filtration  is  thus  necessitated. 

During  the  latter  period  of  working,  a  (j^uantity  of  par- 
tially disintegrated  worms  came  away  in  the  filtrate. 

Up  to  27th  December,  the  base  of  the  filter  was  sur- 
rounded by  earth  to  a  depth  of  from  one  to  two  feet ; 
on  this  date  this  earth  was  removed  in  order  to  see 
whether  the  purity  of  the  filtrate  would  be  affected ; 
no  appreciable  difference  was  however  found. 

That  in  order  to  ensure  continuous  filtration  being 
successful,  a  tank  effluent  must  be  used  containing  as 
small  amount  5f  suspended  matter  as  possible.  Results 
have  shown  that  the  tank  effluent  used  contained  too 
much  suspended  matter  to  be  dealt  with  by  continuous 
filtration  without  further  settlement. 

That  the  best  results  are  obtained  with  a  tank  effluent 
possessing  a  low  oxygen  absorption  value  with  a  high 
albuminoid  ammonia  value. 

It  appears  as  if,  in  the  case  of  Manchester  sewage,  the 
oxidising  power  of  the  filter  is  exercised  largely  on 
matters  otner  than  sewage,  so  that  nitrification  is  to 
that  extent  impeded. 


Appendix  1K\ 


(17)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state — 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal  ex- 
cluding the  cost  of  land  and  cost  of  sewers  ; 

(6)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan. 


NoU, — ^It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  given  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen  ; 
Nitrous  nitrogen  ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 

Gilbert  J.  Fowler. 
Signature  of  officer  under  whose  direction 
the  experiment  was  cond  c***^ 
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EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTIC  TANK  FOLLOWELr 

BY  CONTINUOUS  FILTRATION, 


Name  of  authority  -  .       -        .        - 

Population  of  district  -  ,       -       - 

Water  supply  per  head  of  the  population        .       .        - 

Measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  1      -        -        - 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewfiige  is  made  up  of  trade 
refuse  ? 

Is  the  storm,  soil  or  siuface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted . 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Rural  District  Council  of  Walsall. 

11,000.  Number  of  houses  connected  to  section  of 
sewage  works  experimented  with,  564;  estimated 
population,  3,770. 

Estimated  at  10  gallons  per  day.  Supplied  ^y  South 
Staffordshire  Waterworks  Co.  Rain  water  is  stored 
and  used  largely  for  domestic  purposes. 

Average  50,366  gallons  per  day. 

The  sewage  is  purely  domestic  and  there  are  very  few- 
water  closets. 


Yes,  except  fiom  back  yards. 

Frederick  W.  Mager,  engineer   and   surveyor    to  the 
Council. 

George  Rftid,  M.D.,  County  Med.  Off.  of  Health,  Stafford. 


(1)  (a)  What  is  the  capacity  in  gallons  of  the  open  septic 

tank  or  tanks  ? 

(6)  If  there  was  more  than  one  tank  state  whether 
they  were  worked  in  series  or  in  parallel. 

(2)  Were  any  observations  made  as  to  the  filling  up  of 

septic  tanks  by  deposit  of  sludge  ? 

If  the  sludge  was  removed  from  the  septic  tanks 
state  how  often  this  was  done  and,  approximatelv 
what  quantity  of  sludge  was  removed  on  each 
occasion. 


(3)  (a)  What  are  the  form,  the  area  and  depth  of  the 
filters? 

(b)  State   the    nature    and    size    of   the    filtering 
material  ? 


(c)  Were  the  sides  of  the  filters  open  or  closed  ? 

(4)  What  was  the  rate  of  filtration  in  gaUons  per  square 
yard  per  24  hours  1 

State  whether  the  rate  of  filtration  was  reduced 
during  the  experiment  in  consequence  of  the 
choking  of  the  filters,  and,  if  so,  to  what  extent. 

(6)  What  was  the  average  quantity  of  sewage  in  gallons 
dealt  with  daily  ? 

(6)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  stoim  ? 

If  so,  state  to  what  extent,  and  how  the  results 
were  sheeted  by  such  increase. 

(7)  State  by  what  method  the  tank  liquor  was  distributed 

on  the  filters. 


68,750  gallons. 

Two  tanks  worked  in  parallel. 

Yes,  there  is  at  present  date  (21st  March)  a  deposit  of 
sludge  2  feet  deep,  equal  to  164  cubic  yards,  but  thia 
resulted  from  the  use  of  precipitants,  the  sludge  so 
produced  not  bein^  removed  when  the  tanks  were 
started  to  be  worked  as  open  septic  tanks.  There  has 
been  no  appreciable  increase  of  sludge  since  October, 
1900.  No  sludge  has  been  removed  since  2l8t  May, 
1900. 

Rectangular,  125  sq.  yards  in  area,  4  ft.  4^  in.  deep. 

Screened  and  washed  coal,  top  layer  2  ft.  6  in.  thick,  to 
pass  i  in.  screen  ;  2nd  layer;  1  in.  thick,  to  pass  ^  in 
screen,  and  retained  in  ^  in.  screen,  remainder  small 
cobbles. 

Closed.    Brick  walls  and  cement  concrete  floor. 

140  gallons.  This  cjuantity  is  governed  by  the  hydraulic 
capacity  of  the  distributors  (see  7). 

No  chokage  has  occurred,  and  the  filtering  material  is 
perfectly  clean  and  free  from  odour. 

18,000  gallons.  The  filters  are  worked  10  hours  per  day 
only  ;  the  remainder  of  the  tank  effluent  is  treated  on 
prepared  land. 

Not  as  regards  the  filters. 


Plan  and  section  are  given.  A  A  is  a  3  in.  cast  iron  pipe 
B.B.  are  Ij  inch  galvanised  perforated  tubes.  The 
ends  of  the  pipes  are  stoppered  and  there  is  a  head  of 
12  in.  from  the  open  septic  tanks.  The  sew^age  is  by 
these  means  sprayed  over  the  surface  of  the  beds.  I 
should  not  recommend  this  method  in  a  verv  large 
installation  as  the  labour  necessary  to  keep  the  per- 
forations clear  would  be  considerable. 
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<8)  State  at  what  intervals  analyses  of  the  effluent  were 
made,  and  whether  the  samples  were  filtered 
through  filter  paper  or  aJlowed  to  clear  by  stand- 
ing, before  being  analysed. 

(9)  Give  (a)  the  average  of  the  analyses  of  the  final 
effluent  from  the  filters. 


(6)  The  best  analysis  and  date  when  sample  was 
taken,  and 

(c)  The  worst  analysis  and  date  when  sample  was 
taken. 


(d)  The  average  of  the  estimations  made  of  the 
solids  in  suspension  in  the  tank  liquor  as  it 
went  on  to  the  filters. 

(c)  The  average  of  the  estimations  made  of  the 
solids  in  suspension  in    the   final   effluent. 

Were  these  solids  putrescible  1 

« 

<10)  Give   a  typical  analysis  of    the  crude    sewage    to 
which  the  experiment  relates. 


After  septic 

tank  treatment. 

0*254 

0-044 

1-000 


(11)  Between  what  dates  was  the  experiment  conducted  ? 


If    there    were   any   periods   of   rest,  state 
duration. 


their 


(12)  Give  x>articular8  of  any  observations  which  have 

been  made  of  the  temperatures  of  the  filters  at 
different  depths. 

(13)  Was   any  nuisance   caused    by    the   experimental 

works  i 

(14)  Is  the  experiment  still  proceeding  ?  - 

If  so,  may  the  ClJommission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(15)  Give  particulars  of  any  other  observations  of  impor- 

tance which  have  been  recorded. 


(16)  What  inferences  have  been  drawn  from  the  experi- 
ment ? 


(17)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  What  would  be  the  estimated  capital  cost  per 

head  of  constructing  the  works  of  disposal, 
excluding  the  cost  of  land  and  cost  of  sewers. 

(b)  What  would  be  the  estimated  annual  cost  per 

head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan. 


Samples  collected  periodically.    Samples  of  sewage,  tank  Appendix  90. 

effluent,  filter  effluent,  and  mixed    filter   and   land         

effluent  on  five  occasions  (excepting  sewage  4  occasions) 
between  May  1900  and  February  1901.  Analysed 
without  filtration  or  subaidence. 

After  ordinary 
tank  subsidence. 
Ammoniacal  nitrogen   -        0*271 
Albuminoid  nitrogen    -        0*040 
Nitric  nitrogen     -        -        1*320 

May  19th,  1900. 

February  4th,  1901. 

Ammoniacal  nitrogen  -  -  - 
Albuminoid  nitrogen  -  -  - 
Nitric  nitrogen    -        -        -        - 

Solids  in  suspension  =»  5*3. 


Solids  in  suspension  --  1*08. 


Solids  in  solution         -        -        -        -  81*2 

„      „   suspension     -        -        -        -  44*4 

Total        -        -        -  125*6 

Chlorine      - 8*1 

Ammoniacal  nitrogen  -                -        -  1*639 

Albuminoid  nitrogen  -        -        -        -  0*999 

Oxygen  absorbed  in  4  hours  at  80*  F.  -  4*629 

Nitric  nitrogen 0*00 


B 

c. 

0*297 

0*252 

0036 

0*054 

1*040 

1*000 

The  experiment  was  commenced  on  11th  October  last 
and  has  been  carried  on  continuously  to  the  present 
date. 


Practically  no  odour  whatever  has  been  observed  since 
septic  action  became  well  established. 

Yes. 


The  sewage  generally  from  the  works  is  passed  over 
prepared  land  and  the  effluent  is  mixed  wiui  that  from 
the  experimental  filters  in    the    outfall    pipe.      An 
analysis  of  this  combined  effluent  is  given  oelow,  and 
on  comparison  with  that  of  the  experimental  filters  it 
will  be  seen  that  the  quality  of  the  land  effluent  ia 
much  below  that  of  the  filtrate. 
Ammoniacal  nitrogen    -        -        -        -        -231 
Albuminoid  nitrogen     -        -        -        -        -lov 
Nitric  nitrogen *872 

The  experiment  was  commenced  to  ascertain  whether 
chemical  mixing  apparatus  and  sludge  pumping  ma- 
chinery, which  would  otherwise  have  had  to  be  put 
dowUj  might  be  dispensed  with.  The  results  l)oth 
chemically  and  financially  are  such  as  justify  the  con- 
tinuance of  the  works  upon  the  foregoing  lines. 


At  present  price  of  materials  and  labour  the  cost  per 
head  would  be  8o.  to  lOs. 


2c?.  per  head. 


A^ote.-  It  is  requested  that  all  analyses  may  be  stated  in  parts  per  10f),000,  and  that  the  various  compounds  of  nitiv,. 
gen  may  be  given  in  terms  of  nitrogen,  thus  : 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen  ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 

Fredk    \V.  Magek,  Engineer  and  Surveyor,  Walsall  Rural  District  Council. 

Signature  of  Officer  under  whose  direction  the 

e?:periuient  was  conducted. 
l2Jl3  3  2 
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ROYAL  COMMI&SION  ON  SEWAOB   DISPOSAL: 


/»;.lHJHilix9C.  Form  Q. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  OPEN  SEPTIC  TANK 

FOLLOWED  BY  CONTINUOUS  FILTRATION. 


Name  of  authority 


Population  of  district      .---.-- 
Water  supply  per  head  of  the  population 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ?      -        -        - 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted  - 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Corporation  of  York. 

About  75,000. 

33  gallons  per  day. 

45  gallons  per  day. 

Trade  refuse  so  slight  as  to  be*negligible. 


Storm  water  partially  when  it  exceeds  the  capacity  of  the 
sewers  or  the  power  of  the  pumps,  the  latter  being 
6,000  gallons  per  minute.   Soil  and  surface  water,  no. 

City  Engineer  and  Surveyor. 

(a)  Thomas  Fairley,  f.lc,  p.r.8.  Edin. ;   p.cs.  London, 

(b)  Edmund  Moody  Smith,  m.d..  cm.  Edin. ;  d.p.h. 
Camb. ;  Medical  Officer  of  Health,  York. 


(1)  (a)  What  is  the  capacity  in  gallons  of  the  open  septic 

tank  or  tanks  7 

(b)  If  there  was  more  than  one  tank  state  whether 
they  were  worked  in  series  or  in  parallel. 

(2)  Were  any  observations  made  as  to  the  filling  up  of 

the  septic  tanks  by  deposit  of  sludge  ? 

If  the  sludge  was  removed  from  the  septic  tanks, 
state  how  often  this  was  done  and,  approximately, 
what  quantity  of  sludge  was  removed  on  each 
occasion. 


(3)  (a)  What  are  the  form,  the  area  and  depth  of  the 

filters? 

(6)  State    the    nature    and    size   of    the    filtering 
material. 

(c)  Were  the  sides  of  the  filters  open  or  closed  ? 

■ 

(4)  What  was  the  rate  of  filtration  in  gallons  per  square 

ysird  per  24  hours  ? 


State  whether  the  rate  of  ^  filtration  was  reduced 
during  the  experiment  in  consequence  of  the 
choking  of  the  niters,  and,  if  so,  to  what  extent. 

(5)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(6)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

<7)  State  by  what  method  the  tank  liciuor  was  distributed 
on  the  filters. 


250,000. 

One  tank  only. 


It  is  tested  from  time  to  time  by  a  glass  tube,  but  onlv^a 
very  slight  deposit  of  about  2  inches  has  been  found. 

Th^  supematent  water  was  drawn  off  on  August  26tb 
after  63  days'  use,  when  the  sludge  was  found  to  average 
2  inches  over  the  whole  area  of  tank ;  this  was  remov^. 
No  sludge  has  been  removed  since. 

Three  series  of  perforated  pipes  were  laid  in  this  filter 
from  the  circumference  to  within  a  few  feet  of  the 
centre.  The  "  bottom,"  consisting  of  8  rowsj  was  laid 
on  the  concrete  floor.  The  second  or  "  middle  "  series, 
also  of  8  rows,  was  laid  2  ft,  above  the  floor,  the  thim 
or  "top"  series,  also  of  8  rows,  laid  at  4ft.  above  the 
floor. 

The  letters  a,  b  and  c  refer  in  each  case  to  the  position  in 
the  filter  where  the  temperature  was  taken — 

(a)  ia  3  ft.  from  the  circumference. 

(b)  is  13  ft.        „  „ 

(c)  is  29i  ft.      „  „ 

The  fiffures  given  in  table  at  (12)  are  averages. 
If  further  temperatures  are  required  they  can  be  furnished, 
as  we  have  a  large  number  of  observations. 

Circular ;  399  square  yards ;  6  ft  9  in. 
From  I  inch  to  2i  inches  clinker  and  coke. 

Open,  built  of  pigeon-hole  brickwork. 

Commenced  at  210  gallons,  maximum  527  gallons  (this 
is  the  largest  quantity  we  could  get  to  the  filter): 
average  over  whole  period  426  gallons  per  square  yard 
per  24  hours. 

No.  It  has  never  been  reduced  in  consequence  of  choking, 
or  any  other  incident  of  working. 


About  160,000  gallons. 


No. 


By  x>erforated  tubing  revolving  under  a  head  of  6  inches. 
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<8)  State  at  what  intenrals  analyses  of  the  effluent  were 
made,  and  whether  the  samples  were  fihered 
through  filter  paper  or  allowed  to  clear  by  standing, 
before  being  analysed. 


<9)  QWe  (a)  the  average  of  the.  analyses  of  the  final 
effluent  from  the  filters ; 


<6)  the  best  analysis  and  date  when  sample  was  taken  ; 
and 

ie)  the  worst  analysis  and  date  when  [sample  was 
taken  ; 


Xd)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  filters ; 

(«)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were  these 
solids  putrescible  ? 

(10)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


<i  1)  Between  what  dates  was  the  experiment  conducted  ? 

If    there   were   any   periods   of   rest,   state  their 
duration. 


From  July,  1900,  to  January  11th,  1901, 13  full  analyses  Api>6ndix9< 

have  been  made,  and  7  partial  analyses  to  ascertain  the  

free    ammonia,    albuminoid  ammonia,    nitrogen    as 
calcium  nitrate  and  oxygen  (4  hours)  only. 

Samples  were  taken  over  from  4  to  12  hours,  during  the 
day,  and  allowed  to  clear  before  being  anidysed. 


Total  solids         -        - 71*67 

Mineral  matter  -•-..•■.  54-41 

Volatile  and  orgemic  matter        ....  7*0^ 

Free  ammonia    - -115 

Albuminoid  ammonia         -        -       -       -        .  -072 

Nitrogen  as  calcium  nitrate        ....  8*90 

Nitrogen  as  nitrites -  trace 

Oxygen  required  to  oxidise  organic  matter  in 

4  hours    ----•..-  -597 

Reaction alkaline 

Chlorine     --------      9-99 

Sediment    --------  trace 

Containing  organic  matter  -----      nil 

Analysts     -        -       -       -   Mr.  Fairley  and  Dr.  Smith. 

The  analyses  are  of  samples  taken  hourly  over  a  period 
of  12  hours. 


(A)  Aug.  17th, 
1900. 

(c)  Oct.  21st, 

1900. 

* 

Total  solids  -        -        -        - 

70-71 

79-9 

Mineral  matter    - 

64-91 

72-5 

Volatile  and  organic  matter 

5-80 

not  stated 

Free  ammonia     - 

•02tJ 

•30 

Albuminoid  ammonia  - 

•044 

•077 

Nitrogen  as  calcium  nitrate 

1114 

11-30 

do.      as  nitrites     - 

trace 

trace 

Oxygen  (4  hours) 

-443 

1-057 

Reaction      -       .        -       - 

alkaline 

alkaline 

*Smell         .       -       -       . 

nil 

nil 

Chlorine      -        -        -        - 

10-5 

5-91 

♦Sediment  -        -        -        - 

trace 

''Containing  organic  matter 

— 

Analyst       -        -        -        - 

Mr.  Fairley. 

Dr.  Smith. 

*  These  terms  were  introduced  in  connection  with 
sewa?e  analyses,  and  have  little  or  no  application  to 
the  effluent. 

Not  ascertained. 


Under  1  grain.    No. 


Total  solids 89-04 

Mineral  matter 73-37 

Volatile  and  organic  matter       .       .        -       .    i5-q7 
Free  ammonia    -------      3-93 

Albuminoid  ammonia         -----        '54 

Nitrogen  as  calcium  nitrate        -        -        -        -     nil 

Nitrogen  as  nitrites    ------      nil 

Oxygen  required  to  oxidise  organic  mattw  in 
4  hours    --------      3'4t5 

Reaction     -----  -         alkaline 

Smell  (when  cold)       -        .        -        -        -        offensive 
Chlorine     --------    14-61 

Sediment    --------    61-76 

Containing  organic  matter  -        -        -        .        .    29*68 
Analyst      -------  Mr.  Fairley. 

July  5th,  1900,  to  date,  and  still  in  operation. 

The  periods  of  rest  were  necessitated  to  improve  the 
spreader  and  to  fill  up  the  bed  with  clinker ;  the  bed 
commenced  work  with  only  4  ft.  of  medium  and  was 
filled  up  from  time  to  time  as  we  were  able  to  accumu- 
late material. 


6  a.m.  July  18th  to  5.30  p.m.  July  19th  ;  noon  Aug.  23rd 
to  10.30  a.m.,  Aug.  26tn  ;  11  a. m.,  Sept.  11th,  to  1  p.m., 
same  day  ;  H  a.m.  Oct.  16th  to  10.30  am.  Oct.  19tn. 
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Appendix  9C.  (12)  iG^ive  particulars  of  any  observationfi  which  have  been 

made  of  the  temperaturee  of  the  filters  at  different 

depths.    See  2. 


Date, 

Atmo- 
sphere. 

Top. 

1 

Middle. 

■ 

^'Ottoni 

. 

Effluent 

1901. 

a 

b 

1 
c     1 

a     ,     6 

1 

c 

a 

b 

c 

from  Bed. 

Jan.    9  - 

23 

41-4 

41-9 

1 
43 

39-7 

1 
40-7      42-4 

—          — 

• 

42 

„     11- 

38-8 

461 

45-4 

45-9 

44-9 

45*3 

45-9 

46-7 

46-0 

46-5 

46 

„     15- 

32 

41-0 

42-8 

46-4 

381 

41-9 

42-9 

40-4 

42-9 

44-0 

40 

Average  for  7  days,  January  9th  to  16th,  1901. 


Date, 
1901. 


Atmo- 
sphere. 


Top. 


a 


Middle. 


a 


Bottom. 


a 


Average  for  168  observationB 
168 


»        »» 


i»  i* 


52 


tt 


it 


Jan.  9  to  15 


a 


» 


11  to  15 


35-2 
35-1 
36-5 


£fflaeiii 
from  Bed. 


43-3 


44-3 


46-3 


42-7 


(13)  Was   any  nuisance  caused   by   the   experimental 
works? 


(14)  Is  the  experiment  still  proceedingi  -       -       -        - 

If  so,  may  theCk>m]mssion  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 


(15)  Give  particulars  of  any  other  observations  of  import 
ance  which  have  been  recorded. 


(16)  What  inferences  have  been  drawn  from  the  experi- 
ment 1 


44-1 


45 


44-0 


45-6 


46-1 


43-6 
43-6 
44 


No. 


Yes. 


Yes. 


No  scum  has  been  formed  on  the  surface  of  the  opai 
septic,  except  that  formed  from  time  to  time  of  gas 
bubbles,  and  these  have  disappeared  in  a  day  or  two. 

In  fine  weather  millions  of  small  flies  have  been  observed 
in  the  openings  of  the  brick  wall  surrounding  the  filter, 
and  numbers  of  very  fine  small  red  and  w£te  worms 
have  come  away  from  the  filter  in  the  effluent,  during 
and  after  it  has  been  standing  for  a  few  hours. 

For  some  months  after  the  filter  was  first  brought  into 
use  a  fine  black  and  white  ash  was  deposited  in  the 
surrounding  channel,  but  this  has  latterly  almcst  dis- 
appeared. 

I  The  absence  of  scum  on  the  open  septic  would  lead  one  to 
conclude  that  this  tank  is  used  as  a  subsidence  tank 
only,  but  the  absence  of  any  large  quantity  of  sludge 
on  the  bed  of  the  tank  shows  clearly  that  septic  Cbction 
is  taking  place  in  the  tank. 

On  opening  down  into  the  filter  for  a  depth  of  3  feet  on 
the  1st  February,  1901, 1  found  at  about  6  inches  below 
the  surface  large  quantities  of  the  worms  and  flien 
referred  to  in  the  second  paragraph. 

That  this  system  is  eminently  suited  for  the  treatment  of 
our  sewage;  it  ^ves  uniformly  excellent  results,  the 
effluent  is  in  a  bi^h  state  of  nitrification  when  it  leaves 
the  beds,  and  is  discharged  into  a  river  not  used  for 
drinking  purposes  below  the  outlet.  The  river  in  the 
driest  year  for  25  years  and  with  a  rainfall  of  only  7 
inches  in  the  six  months  previous  to  the  gauging 
showed  a  flow  of  136  million  gallons  in  24  hours,  while 
for  268  days  of  this  dry  year  the  flow  was  166  million 
gallons  a  day  or  over.  • 

A  moveable  screen  on  wheels  to  revolve  around  the  filter 
would  serve  to  protect  it  from  very  cold  high  winds 
which  now  go  to  reduce  the  temperature  in  the  filter  at 
that  side  from  which  the  wind  is  blowing,  if  the  filters 
were  placed  together  in  a  nest,  a  wall  surrounding  the 
site  would  be  beneficial  in  cold  weather. 
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(17)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of  the 
sewage  of  the  district,  please  state — 

(a)  what  would  be  the  estimated  capital  cost  per 

head  of  construdting  the  woru  of  disposal, 
excluding  the  cost  ofland  and  cost  of  sewers; 

(b)  what  would  be  the  estimated  annual  cost  per  head 

of  purifying  the  sewage  by  this  system,  ex- 
cluding the  annual  repayment  of  any  loan. 


About  £25,000  »  8b.  8d.  per  head. 


About  £400  ==  Is.  8d.  per  head. 


Appendix  9C. 


ITote,— It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds,  of 
nitrogen  may  be  given  in  terms  of  nitrogen,  thus  : — 


Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 


This  cannot  now  be  done ;  the  analyses  are  given  as  received. 
A  standard  form  for  sewage  analyses  is  very  much  needed. 


Signature  of  Officer  under  whose  direction 
the  experiment  was  conducted. 
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AppeiuUx  9C.  Fonn  H. 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  BY  CHEMICAL  PRECIPITATION, 
SUBSIDENCE  TANKS,  AND  CONTINUOUS  FILTRATION.    (COAL  FILTER.) 


Name  of  authority 


Population  of  district 


Water  supply  per  head  of  the  population 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ?      -       -        - 

If  so,  state  from  what  processes  it  is  derived,  and* 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade 
refuse. 

Is  the  storm,  soil,  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 


Officer  under  whom  the  experiment  has  been  conducted 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Manchester. 


500,000. 


gallons  per  day. 
19,500,000  (about)  gallons  per  day. 


Yes. 


Mostly  enter  the  sewers.  Storm  overflows  are  provided 
at  certain  points,  which  are  supposed  to  come  into^ 
action  at  a  dilution  of  5  to  1:  m  certain  cases,  how- 
ever, they  fail  to  answer  their  purpose. 

GUbert  J.  Fowler,  M.Sc.,  F.LC. 

H.  D.  Bell,  A.  C.  Oddie,  Junior  assistants. 


(1)  What  was  the  nature  of  the  chemical  or  chemicals 

used  t 

(2)  What  was  the  normal  proportion  of  chemical  or  of 

chemicals  (in  grains  per  gallon)  used  ? 

<3)  State  whether  the  chemicals  were  increased  or 
decreased  according  to  the  nature  and  volume  of 
the  sewage  treated,  and  give  particulars  of  any 
such  variations. 

(4)  What  is  the  capacity  in  gallons  of  the  subsidence 
tanks? 

(ft)  State  what  quantity  of  sludge  was  produced  weekly 
in  the  subsidence  tanks,  and  at  what  intervals  the 
sludge  was  removed. 

(6)  State   whether    the  flow    of   sewage   through    the 

subsidence  tanks  was  continuous  or  intemuttent. 

(7)  (a)  What  are  the  form,  the  area  and  depth  of  the 

filters  ] 

(b)  State   the   nature    and   size   of    the    filteiing 
material. 


'(c)  Were  the  sides  of  the  filters  open  or  closed  ] 

1  (8)  What  was  the  rate  of  filtration  in  gallons  per  square 
yard  per  24  hours  ? 

State  whether  the  rate  of  filtration  was  reduced 
during  the  experiment  in  consequence  of  the 
choking  of  the  niters,  and,  if  so,  to  what  extent. 

(9)  What  was  the  average  quantity  of  sewage  in  gallons 
dealt  with  daily  1 


Lime  and  copperas. 


CJaO  6-28,  FeS04  7  HgO  604. 


Eleven  tanks.    Total  capacity,  12,375,000  gallons. 


3,000  tons  per  week.    About  once  a  week. 


(10)  Was  the  (quantity  of  sewage  dealt  with  increased  in 
time  oi  storm  1 

If  so   state  to  what  extent,  and  how  the  results 
were  afl'eo.ted  bv  such  increase. 


Continuous. 


Rectangular,  25  square  yards,  3  ft.  daep. 

Coal,  6  in.  of  large  lumps  at  the  bottom,  2  ft.  6  in.  all 
sizes  up  to  i  in.  (including  dust).  August  llth 
material  taken  out  and  dust  washed  out. 

Closed. 

960  gallons  per  square  yard,  per  24  hours. 

Yes,  to  196  gallons  per  square  yard  per  24  hours. 


Period  I.— August  5-9,  and  August  11-29,  24,000  gallons 

per  24  hours. 
Period  II.— August  30  to  September  25,  10,300  gallons 

per  24  hours. 
Period  III.— October  13  to  November  17,  4,900  gallons 

per  24  hours. 


No. 
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(11)  State  by  what  method  the  tank  liquor  was  distri- 

buted on  the  filters. 

(12)  State  at  what  intervals  analyses  of  the  effluent 

were  made,  and  whether  the  samples  were 
filtered  through  filter  paper  or  allowed  to  clear 
by  standing,  before  being  analysed. 

» 

(13)  Qive  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  filters. 


By  means  of  wrxxlen  shoots  laid  on  the  surface  of  the  Appendix  9C, 
bed.  


Daily,  except  Sundays, 
analysis. 


Samples  were  shaken  before 


Analytical  Rksdlts— Parts  per  100,000. 


DATE. 

Four  Hours' 

Oxygen 
Absorption. 

1807: 

Period  I. 

S-l>.  9-SO  August      - 

4*06 

Period  II. 

1 

30  August  to  26  September    • 

6-46 

Period  III. 

13  Octobar  to  17  November    • 

4-87 

1 

Incnhation  Test. 
Three  Minutes  Oxygen 
Absorption. 


Ammoniacal 
Nitrogen. 


Albuminoid 
Nitrogen. 


REMARKS. 


8*09 


S-18 


2-77 


8*96 


8-71 


8-20 


202 


2-71 


2-46 


•20 


•247 


•22 


No  rest  between  dutes  mentioned.    Kilter 
worked  continuously  through  24  hours. 

Filter  allowed  to  rest  12  hours  during  each 
night,  and  on  Sundays. 


Filter  allowed  to  rest  10  hours  in  St. 
on  Sundays. 


Also 


*  The  figures  for  8  minutes'  oxygen  absorption  during  this  period  refer  to  average  from  August  2eth  to  29th  only' 

(6)  the  best  analysis  and  date  when  sample  was 
taken;  and 

(c)  the  worst  analysis  and  date  when  sample  was 

taken ; 

(d)  the  average  of  the  estimations  made  of  the 

solids  in  suspension  in  the  tank  liquor  as  it 
went  on  to  the  filters  ; 

(e)  the  aversLge  of  the  estimations  made  of  the 

solids   in   suspension    in  the  final  efiluent. 
Were  these  solids  putrescible  ? 

<14)  Give  a  typical  analysis  of  the  crude  sewage   to 
which  tne  experiment  relates. 


(15)  Between  what  dates  was  the  exi)eriment  conducted  ? 

If   there    were   any  [)eriods    of    rest,    state   their 
duration. 


(16)  Give  particulars  of  any  observations  which  have 

been  made  of  the  temperatures  of  the  filters  at 
different  depths. 

(17)  Was   any  nuisance   caused    by  the   experimental 

works  ? 


About  5  to  6  parts  per  100,000. 


Fair  amount^    Yes. 


The  following  numbers  are  the  average  of  daily  analyses 
of  Crude  Seivage  from  August  26tn  to  December  29th, 
1897  •— 
4  hours'  oxygen  absorption      -        -        -     I0'8f> 
3  minutes'  oxygen  absorption          -        -      4*94 
Ammoniacal  nitrogen      -        -        -        -      2"6() 
Albuminoid  nitrogen      -        -        -        -        '06 
Chlorine \:r^ 

From  August  5th  to  November  17th,  1897. 

Periods  of  rest :— August  9th  to  11th,  during  removal  of 
dust  by  washing  ;  12  hours  each  day  from  August  30th 
to  September  25th,  and  on  Sundays ;  September  25th 
to  October  13th,  measurements  of  capacity,  <kc. ;  16 
hours  each  day  from  October  13th  to  November  17th, 
and  on  Sundays. 


No. 


(^18)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works, 
should  they  deem  it  desirable  to  do  so  ? 

(19)  Give  particulars  of  any  other  observations  of  im- 
portance which  have  been  recorded. 


No. 


(20)  What  inferences  have  l)een  drauTi  from  the  exjieri- 
ment? 


On  August  11th  the  material  of  the  bed  was  removed, 
and  the  fine  dust  washed  out.  On  replacing  the 
washed  material,  measurement  showed  that  its  water- 
holding  capacity  had  considerably  increased  from  its 
previous  amount. 

It  is  probable  that  the  fine  material  impeded  the  drain- 
age of  the  bed. 

Continuous  filtration  carried  out  in  the  above  manner 
offers  no  advanta^  over  intermittent  treatment  either 
as  regards  quantity  dealt  with,  or  quality  of  filtrate 
produced. 

Mere  straining  is  quite  ineffectual  as  a  means  of  i>iirifica- 
tion. 
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Appendix  9C.  (21)  If  it  is  considered  that  it  would  be  practicable  to 

adopt  this  system  for  the  disposal  of  the  whole 

of  the  sewage  of  the  district,  please  state — 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal, 
excluding  the  cost  of  land  and  cost  of  sewers  ; 

(6)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan. 

Note  1. — It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and, that  the  various  compounds  ol 
nitrogen  may  be  given  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen  j 
Albuminoid  nitrogen  ; 
Nitrous  nitrogen ; 
Nitric  nitrogen ; 
%  Total  organic  nitrogen. 

Note  2. — The  expression  "  subsidence  tanks ''  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
^  "^  septic ''  action  is  produced. 

Gilbert  J.  Fowlbb. 

Signature  of  Officer  under  whose  direction 
the  experiment  was  conducted. 
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Form  H. 

EXPEKIMENT  ON  THE  TREATMENT  OF  SEWAGE  BY  CHEMICAL  PRECIPITATION, 
SUBSIDENCE  TANKS,  AND  CONTINUOUS  FILTRATION.     BALLAST  FILTER.     (BURNT   CLAY. 


Appendix  90. 


Name  of  authority 


Population  of  district 

Water  supply  per  head  of  the  population 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ] 

If  so,  state  from  what  processes  it  is  derived,  and, 
approximately,  what  percentfige  of  the  total  dry   ! 
weather  flow  of  sewage  is  made  up  of  trade  refuse.    ! 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 


Manchester. 

500,000. 

gallons  per  day. 
19,500,000  (about)  gallons  per  day. 

Yes. 


Mostly  enter  the  sewers.  Storm  overflows  are  provided 
at  certain  points  which  are  sup]:)osed  to  come  into 
action  at  a  dilution  of  5  to  1  ;  in  certain  cases,  however 
they  fail  to  answer  their  purpose. 


Officer  under  whom  the  experiment  has  been  conducted       Gilbert  J.   Fowler,  M.Sc.  (Vict.),  F.I.C. 


Name  and  qualification  of  chemist  who  has  made  the   \   H.  D.  Bell,  A,  C.  Oddie,  junior  assistants, 
analyses.  ' 


Lime  and  copperas. 


CaO  6-28 ;  FeS04  7H,0  tJ-04. 


(1)  What  was  the  nature  of  the  chemical  or  chemicals 
used  ] 

(5)  ^Yhat  was  the  normal  proportion  of  chemical  or  of 
chemicals  (in  grains  per  gallon)  used  1 

(3)  State    whether   the   chemicals    were    increased    or 

decreased  according  to  the  nature  and  volume  of 
the  sewage  treated,  and  give  particulars  of  any 
such  variations. 

(4)  What  is  the  capacity  in  gallons  of  the  subsidence   I  Eleven  tanks.    Total  capacitv  12,375,000. 

tanks?  1       .      »      . 


(o)  State  what  quantity  of  sludge  was  produced  weekly   .   3^000  tons  per  week, 
in  the  subsidence  tanks,  and  at  vmat  intervals  the  | 
sludge  was  removed. 


About  once  a  week. 


1 


<6)  State  whether  the  flow  of  sewage  through  the  subsi- 
dence tanks  was  continuous  or  intermittent. 

<7)  («)  ^Vhat  are  the  form,  the  area  and  depth  of  the 
filter  ] 

(b)  State  the  nature  and  size  of  the  filtering  material 

(c)  Were  the  sides  of  the  filter  open  or  closed  ?  - 

<8)  AMiat  was  the  rate  of  filtration  in  gallons  per  square 
yard  per  24  hours  ] 

State  whether  the  rate  of  filtration  was  reduced 
during  the  experiment  in  consequence  of  the 
choking  of  the  filters,  and,  if  so,  t<f  what  extent. 

(9)  AMiat  was  the  average  quantity  oi  sewage  in  ga  loiis 
dealt  with  daily  ? 


Continuous. 


Rectangular ;  25  square  yards  ;  3  feet  deep. 


Closed. 


7,680  gallons  per  square  yard  per  24  hours        , 
Yes,  to  291  gallons  per  s<iuare  yard  per  24  hours. 


(10)  Was  the  quantity  of  sewage  dealt* with  increased  in 

time  of  storm  ] 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(11)  State  by  what  method  the  tank  liquor  was  distributed 

on  the  filters. 

( 1 2i)  State  at  what  intervals  analyses  of  the  eflluent  were 
made,  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  standing, 
l»efore  being  analysed. 


Period  I.— August  23-29,  192,000  ^Uons  per  24  hours. 
Period  II. — August  30-September  22,  82,300  gallons  per 

24  hours. 
Period  III.— Sept.  23-25, 192,000  gallons  per  24  hours. 
Period  IV. — October  13-November  17,  7,275  gallons  i)er 

24  hours. 


No. 


By  means  of  wooden  shoots  laid  on  the  surface  of  the 
beds. 

Daily  exc  ipt  Sunday?.    Samples  shaken  before  analyses. 
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Appendix  ^-  (13)  Give  (o)  the  average  of  the  analyses  of  the  final  effluent  from  the  filters 

Analytical  Results.— Parts  per  100,000. 


■ 

DATE. 

Fo  ur  Hours 

Oxygen 
Absorption. 

Incubator  Test. 

Tliree  Minutes  Oxygen 

Abaorp.ion. 

AmmotiUcal 
Nitrogen 

Albuminoid 
Nitrogen. 

REMARKS. 

* 

Before. 

After. 

1897: 

Period  I. 

« 

28-29  August   .       -       .        .- 
Period  II. 

5-28 

3-83 

4*58 

2-17 

•241 

Filter  kept  always  full  by  means  of  side  pipe 
Filtration  (iontluuous,  no  reat. 

80  August  to  22  September    - 
Period  III. 

6-8  J 

3-33 

8-76 

£•49 

•282 

Filter  allowed  to  rest  for  12  hours  during  th» 
night,  the  side  pipe  being  taken  off  ^<i  allow 
the  bed  to  empty ;  also  rests  on  Sundays. . 

28-25  September     • 
Period  IV. 

0-70 

4-01 

4-60 

3-00 

•282 

As  in  Period  II.,  with  the  exception  that  the 
sidn  pipe  was  not  taken  off  dnrins  ih» 
period  of  rest,  consequently  the  bed  alwa 
remained  full. 

13  October  to  17  November   - 

6'61     • 

3-31 

S'84 

2-34 

•282 

1 
1 

Filter  resting  16  hours  In  24.  Bed  kept  fall 
while  working  and  emptied  before  resting. 

*  The  numbers  for  3  minutes  oxygen  absorption  refer  to  average  from  26  to  28  August,  1897. 

(b)  the  best  analysis  and    date  when  sample  was   \ 

taken  ;  and 

(c)  the  worst  analysis  and  date  when  sample  was 

taken  ; 

(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  filters ; 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  final  effluent.     Were 
these  solids  putrescible  ? 


Alout  5  to  6  i)arts  per  100,000. 


Very  fair  amount.    Yes. 


(14)  Give  a  typical  analysis  of  the  crude    sew^age    to 
which  the  experiment  relates. 


The  following  numbers  are  the  average  of  daily  analy>es 
of  crude  sewage  from  August  2oth  to  December  29th, 
1897  :— 
4  hour.-  oxy,.,'en  absorption      -        -        -     10*86 
3  minu  es  oxygen  absorption  -        -        -      4'94 
Ammouiacal  nitrogen      .        -        -        -       2*60 
Albuminoid  nitrogen       -        -        -        -        '06 
Chlorine 15*4 

x\ugU8t  23rd  to  November  7th,  1897.  12  hours  each  tUy 
from  August  30  to  September  2oth,  and  Sundays. 

Sejit ember  26th  to  October  13th  for  measurement.*^  i«f 
capacity.  16  hours  each  day  from  October  13th  ti. 
November  lUh. 


No. 
No. 


Continuous  filtration  carried  out  in  the  above  manner 
offers  no  advantage  over  intermittent  treatment.  Mere 
straining  Is  quite  ineffectual  as  a  means  of  purifimti*  >n. 


(15)  Between  what  dates  was  the  exi)eriment  conducted  ? 

If  there  were  any  periods  of  rest,  state  their  dura- 
tion. 

(16)  Give  particulars  of   any  observations  which  have 

been  made  of  the  temperatures  of  the  filters  at 
different  depths. 

(17)  Was  any  nuisance,  caused    by  the    experimental 

works  ? 

(18)  Is  the  experim  nt  jtill  proceeding  ? 

If  FO,  may  the  Commission  insi)cct  the  works,  sl.ould 
they  deem  it  desirable  to  do  so  ? 

(19)  Give  particulars  of  any  other  observations  of  im- 

portance which  have  been  recorded. 

(20)  What  inferences  have  been  drawn  from  the  experi- 

ment 1 

(21)  If  it  is  considered  that  it  would  be  practicable  to 

adopt  this  system  for  the  disposal  of  the  whole  of  i 
the  83wage  of  the  c'istrict,  please  state 

(a)  wl  at  would  be  the  estimated  capital  cost  per   ! 
head  of  constructing  the  works  of  disjKisal, 
excluding  the  cost  i*f  land  and  cost  of  powers  ;   ' 

(6)  y^  hat  would  be  the  estimated  annual  cost  per   j 
head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan.    \ 

Note  1.  -It  is  requested  that  { 11  analyses  may  Ijc  stated  in  parts  i)cr  100,000,  and  that  the  various  conii.ounds  -f 
nitrogen  may  be  given  in  terms  of  nitrogen,  thus  : 

Ammoniacal  nitrogen  ; 
x\lbuminoid  nitrogen ; 
Nitrous  nitrogen  : 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 

AVe  2.— The  expression  "  subsidence  tanks  "  is  intended  to  denote  tanks  which  are  used  so  that  little  iir'n" 
t*  septic  "  action  is  produced. 

» 

Gilbert  J.  Fowler. 
Signature  of  Officer  under  whose  direotiou 
the  experiment  was  conducted. 
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Form  H. 


Appendix  9C. 


EXPERIMENT  OX  THE  TREATMENT  OF  SEWAGE  BY  CHEMICAL  PRECIPITATION, 
SUBSIDENCE  TANKS,  AND  CONTINUOUS  FILTRATION.    (WILSON  FILTER.) 


Name  of  authority 


Manchester. 


400,000  to  500,000. 


gallons  per  day. 
gallons  per  day. 


Population  of  district      ------- 

Water  supply  [jer  head  of  the  population 

Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ?  Yes. 

». 
If  so,  state  from  what  processes  it  is  derived,  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  stonn,  soil  or  surface  water,  wholly  or  partially,   I   Mostly  enters  the  sewers 

exclutleci  from  the  ordinary  sewers  ?  |   Storm  overflows  are  provided  at  certain  points,  which 

are  supposed  to  come  into  action  at  a  dilution  of  5  to  I ; 
'  in  certain  cases,  however,  they  fail  to  answer  their 
!       purpose. 

Officer  under  whom  the  experiment  has  been  conducted        Gilbert  J.  Fowler,  M.Sc,  F.I.C-. 

Name  and  qualification  of  chemist  who  has  made  the      H.  D.  Bell,  A.  C.  Oddie,  Junior  Assistants, 
analyses.  i 


(1)  Wliat  was  the  nature  of  the  chemical  or  chemicals 

used  ? 

(2)  What  was  the  normal  proportion  of  chemical  or  of 

chemicals  (in  grains  per  gallon)  used  1 

(3)  State  whether    the    chemicals    were    increased    or 

decreiised  according  to  the  nature  and  volume  of 
the  sewage  treated,  and  give  particulars  of  any 
such  variations. 

(4)  What  is    the  capacity  in  gallons  of  the  subsidence 

tanks  ! 

<"))  State  what  quantity  of  sludge  was  produced  weekly 
in  the  subsidence  tanks,  and  at  what  intervals 
the  sludge  was  removed. 

0'))  State  whether  the  flow  of  sewage  through  the  sub- 
sidence tanks  was  continuous  q;*  intermittent. 

(T)  (a)  What  are  the  form,  the  area  and  depth  of  the 
filters  ? 

(f))  State  the  nature  and  size  of  the  filtering  material 

{(')  Were  the  sides  of  the  filters  oj)en  or  closed  ? 

(5)  What  was  the  rate  of  filtration  in  gallons  per  s(iuare 

yard  per  24  hom-s  ? 

State  whether  the  rate  of  filtration  was  reduced 
during  the  expeiiment  in  consequence  of  the 
choking  of  the  filters,  and,  if  so,  to  what  extent. 

(0)  What  was  the  average  quantity  of  sewage  in  gallons 
dealt  with  daily  ? 

<10)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 


<11)  8tate  by  what  method  the  tank  liquor  was  distri- 
buted on  the  filters. 

(12)  State  at  what  intervals  analyses  of  the  effluent  were 
made,  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by 
standing,  before  oemg  analysed. 


Lime  and  copperas. 


CaO  6-28,  FeS047,  HgO  604. 


Eleven  tanks.    Total  capacity  12,375,000. 


3,000  tons  per  week.  About  once  a  week. 


Continuous. 


The  filter  consisted  essentially  of  a  layer  of  filtering 
medium  about  C  in.  thick  (either  coke,  coal  or  sand), 
together  with  a  flushing  tank  by  means  of  which  the 
medium  was  cleaned  from  time  to  time  automatically 
by  upward  flush.  The  whole  arrangement  was  con- 
structed in  ironwork. 


84,816  gallons  ijer  day.      The  abjve  includes,  to  the 
extent  of  7  J  per  cent.,  water  used  for  washing  purposes. 


Daily  except  Sundays, 


1213. 


4  A.  2 
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3-9  parts  per  100,000. 


Nil. 


December,  1896,  to  November  3rd,  1897. 


No. 


No. 


Appendix  9C.  (13)  Give  (a)  the  average  of  the  analyses  of  the  final 
effluent  from  the  filters; 

(b)  the  best  analysis  and  date  when  sample  was 

taken  ;  and 

(c)  the  worst  analysis  and  date  when  sample  was 

taken  ; 

(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  filters ; 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the   final  effluent.     Were 
these  solids  putrescible  1 

(14)  Give  a  typical   analysis  of  the  crude  sewage  to 

which  the  experiment  relates. 

(15)  Between  what  dates  was  the  experiment  conducted] 

If   there  were  any  periods  of    rest,  state  their 
duration. 

(16)  Give  particulars  of  any  observations  which  have 

been  made  of  the  temperatures  of  the  filters  at 
different  depths. 

(17)  was  any  nuisance    caused    by    the    experimental 

works  1 

(18)  Is  the  experiment  still  proceeding? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(19)  Give    particulars    of    any    other    observations    of      In  the  earlier  stages  of  the  working  of  this  filter  the 

importance  which  have  been  recorded.  removal  of  suspended  and  putrescible  matters  was 

such  as  to  render  the  filtrate  in  many  cases  non- 
putrefactive;  at  each  washing,  however,  some  residuum 
remained  J  and  the  filtrate  soon  ceased  to  be  non- 
putrefactive. 
On  taking  the  filter  to  pieces,  a  considerable  amount  of 
black  putrescent  matter  was  found  in  the  filter  and  in 
the  pipes  leading  to  it. 

That  such  a  filter  as  this,  while  having  its  possible  uses 
as  a  roughing  fil  ter,  is  not  suited  for  the  final  purifica- 
cation  of  sewage.  In  the  removal  of  silt  from  river 
water  or  suspended  matter  from  trade  refuse,  it  would 
no  doubt  find  useful  application. 

The  composition  of  the  suspended  matter  removed  from 
the  effiuent  showed  that  a  considerable  amount  of  iron 
and  lime  from  the  treatment  was  passing  away  in  the 
tank  effluent  and  that  therefore  the  addition  of  thoee 
chemicals  must  be  limited  in  amount. 

(21)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal, 
excluding  the  cost  of  land  and  cost  of  sewers; 

(b)  what  would  be  the  estimated  annual  cost  i)er 
head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan. 

I^ote  1.— It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  given  in  terms  of  nitrogen,  thus : 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen ; 
Total  organic  nitrogen, 

Xote  2.— The  expression  "  subsidence  tanks "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
"  septic  "  action  is  produced. 

Gilbert  J.  Fowi^bb. 

Signature  of  Officer  under  whose  directioii  the 
experiment  wsis  conducted. 


(20)  What  inferences  have  been  drawn  from  the  experi- 
ment ? 
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Fonn  H. 

EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  BY  CHEMICAL  PRECIPITATION, 

SUBSIDENCE  TANKS,  AND  CONTINUOUS  FILTRATION. 


Appendix  90. 


Name  of  authority  -------- 

Population  of  district  (Ardsley  and  Stairfoot  area) 
Water  supply  i)er  head  of  the  population        -        .        - 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  ao,  state  from  what  processes  it  is  derived,  and 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

* 

Officer  under  whom  the  experiment  has  been  conducted 


Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Ardsley  Urban  District  Council. 

5,250. 

10.\  to  11  gallons  per  day. 

55,000  gallons  per  day. 


No. 


\ 


Partially. 


The  works  are  permanent,  not  experimental,  and  have 
been  managed  by  a  man  under  the  CounciPs  surveyor. 

A, — Dr.  Wilson,  of  the  West  Riding  Rivers  Board. 
B. — J.  Carter  Bell,  Cheshire  County  Analyst,  <kc. 


(1)  What  was  the  nature  of  the  chemical  or  chemicals      Alumino-ferric. 
used? 


(2)  What  was  the  normal  proportion  of  chemical  or  of      No  accurate  account  kept,  probably  about  10. 

chemicals  (in  grains  per  gallon;  used  ? 

(3)  State    whether    the   chemicals    were    increased    or  |   Yes,  roughly. 

decreased  according  to  the  nature  and  volume  of 
the  sewage  treated,  and  give  particulars  of  any   i 
such  variations. 


(4)  What  is  the  capacity  in  gallons  of  the  subsidence 
tanks? 


(6)  State  what  quantity  of  sludge  was  produced  weekly 
in  the  subsidence  tanks,  and  at  what  intervals  the 
sludge  was  removed.     •  I 


50,624. 


No  account  kept. 


(6)  State    whether    the    flow    of    sewage   through  the  \  Continuous, 
subsidence  tanks  was  continuous  or  intermittent.     I 


(7)  {a)  What  are  the  form,  the  area  and  depth  of  the 
filters  ] 

{b)  State  the  nature  and  size  of  the  filtering  material 
(c)  Were  the  sides  of  the  filters  open  or  closed  ] 


Alx)ut    200  square  yards  :  four  in  number ;   filtering 
material  2  feet  6  inches  deep,  walls  18  inches  higher. 

Gravel,  sand  and  "  polarite," 

Closed.    Arranged  for  reversing  flow  for  washing  surffice 


(8)  What  was  the  rate  of  filtration  in  gallons  per  square  \    Caiwible  of  any  speed  up  to  800  gallons  per  yard  per 
yard  per  24  hours?  !       24  hours. ^     /if 


State  whether  the  rate  of  filtration  was  reduced   i 
during  the    experiment  in   consequence  of    the 
choking  of  the  filters,  and,  if  so,  to  what  extent. 

(9)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(10)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  f 

If  m.  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(1 1)  State  by  what  method  the  tank  liquor  was  distributed 

on  the  filters. 


(12)  State  at  what  intervals  analyses  of  the  effluent  were 
made,  and  whether  the  samples  wer«  filtered 
through  filter  paper  or  allowed  to  clear  by  standing, 
heiore  being  analysed. 


Yes,  say  to  less  than  100  gallons  per  yard.    Surface  only 
choked  and  required  washing  every  few  days. 


Probably  100,000  gallons. 


Yes. 


In  tanks,  treated  till  diluted  with  storm  water  6  times  • 
in  filters  3  times  dilution.  ' 

Allowed  to  flow  on  to  a  long  channel,  level  with  the 
surface  of  material.  Each  filter  ivllowed  some  hours 
rest  daily. 

The  Council  only  had  one  analysis  made.  The  Rivers 
Board  take  samoles  at  irregular  intervals,  the  f  oUowing 
being  one  of  those  supplied  by  them,  being  one  of 
many. 
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AppendixOC.  (13)  Give  (<i)  the  average  of  the  analyses  of  the   i!nal 
effluent  from  the  niters. 

{h)  the  best  analysis  and  date  when  sample  was 
taken,  and 

(c)  the  worst  analysis  and  date  when  sanii>le  was 
taken ; 

(<^  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  filters  ; 

(e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were 
these  solids  putrescible  ? 

(14)  Give  a  typical   analysis  of  the  crude  sewage   to 
which  the  experiment  relates. 


FJter  effluent. 


Dr.  Wilson's  Rei»ort. 
r)th  September,  18^9. 

Sliffhtly  turbid. 
»Sediment,  very  small  yellow. 
Odour,  slightly  earthy, 
lleaction,  neutral. 

parts  per  100,000. 
Chlorides  equal  to  sodium  chloride    -        -        L3"16 
( )xygen  absorbed  in  4  hours  at  80"  Fahr.   -  0'65 


Mr.  Bell's  He  port— Filter  effluent. 
;   30th  March,  1897. 


Total  solids  at  212"  F.- 
Mineral solids       -        -        -        - 
Loss  on  ignition 

Chlorine 

Free  ammonia       -        - 
Albuminoid  ammonia   -        - 
Oxygen  required  for  15  minutes   - 
„  ,,  3  hours     - 

This  is  a  first  class  clear  effluent  and  fit  to  run  into  any 
stream  or  river. 


Grains  jier  gallon. 
740 
59*0 
15() 
4-8 
11 
11 
•16 
•30 


(15)  Between  what  da'.es  .vas  tlie  exi)erinient  v-oiiducted  1 

If  there  were  any  periods  of  rost,  state  tlieir  dura- 
tion. 

(16)  Give  particulars  of  any  observations  which  have 

been  made  of  the  tenijieratures  of  the  filters  at 
difl:erent  depths. 


The  works  have  l)een  in  continuous  operation  since 
June  1896. 


None  made. 


(17)  Wa<»   any  nuisance    caused  by  the    experimentiil      Xo  nuisance 
works  ] 


(18)  Is  the  experiment  still  proceeding  ? 

If    so,    may  the   Commission  ins])ect  the    works,       The  works  are  in  regular  oi)eration,  and  the  Commission 
should  they  deem  it  desirable  to  do  so  1  may  visit  with  or  without  prior  notice. 


(19)  Give    particulars    of    any    other    observations    of 
importance  which  have  been  recorded. 


(20)  What  inferences  have  been  drawn  from  the  experi- 
ment 1 


Although  the  works  r^ive  the  Bivers  Board  general 
satisfaction,  the  Local  Government  Board  have 
recjuired  the  District  Council  to  run  the  effluent  over 
the  available  land,  this  lantl  ;  is  about  to  be  prepared 
for  the  purpose. 

It  is  possible  that  in  the  near  future  the  works  will  he 
converted  into  an  efflcient  l)actena  system,  a  method 
for  which  the  construction  of  tanks  and  filters  could 
easily  be  adapted,  the  object  beiiij:  to  save  ex])ense 
of  chemicals  and  reduce  (luantity  of  shidgc. 


The  actual  total  cost  of  outfall  works  w^as  a])out  £2,300. 


No  reliable  data  available. 


(21)  If  it  is  considered  that  it  w^ould  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  wliole  of 
the  S3  wage  of  the  district,  please  state — 

('/)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  w^crrks  of  disposal, 
excluding  the  cost  of  land  and  cost  of  sewers! 

{b)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan/   ' 

NoU  1.— It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  given  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 

Kote  2.— The  expression  "  subsidence  tanks  "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
"  septic  "  action  is  produced. 

Theo.  S.  McCallum,  A.M.InstC.E. 

Engineer  for  the  Works. 

Signature  of  Officer  und^r  wha^e  direction  tl  e 
experiment  was  conducted. 
20th  February,  1901 
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Form  H. 

EXPERIMENT  OX  THE  TREATMENT  OF  SEWAGE  BY  CHi:MrC!AL*iniECIPITATION,  SUBSIDENCE 

TANKS,  AND  CONTINUOUS  FILTRATION. 


Appendix  9C 


Birkeiwhaw  Urban  District  Council. 

About  2,.")(J<). 

About  nine  gallons'per  day. 

Estimate  1  at  107,460  ganon.s"p3r  day. 

No. 


Name  of  authority  -       -. 

Population  of  district 

Water  supply  per  head  of  the  population         .        .        - 
Estimated  or  measured  dry  weather  How  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ?      ;        -        - 

If  so,  state  from  what  processes  it  is  derived,  and,   ' 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse.  ^ 

Is  the  stonn,  soil  or  surface  water,  wholly  or  partially.      No. 
excluded  from  the  ordinary  sewers  ? 

Oflicer  under  whom  the  experiment  has  been  conducted.    '  The  Surveyor  ot  the  Council. 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


The  insoectors  ofjthe  West"  Riding  of  Yorkshire  Rivers 
Board,  and  the  .officers  of  that  Board. 


(1)  W^hat  was  the  nature  of  the  chemical  or  chemicals 

used? 

(2)  What  was  the  normal  proportion  of  chemical  or  of 

chemicals  (in  grains  per  gallon)  used  1 

(3)  State    whether    the   chemicals    were    increased   or 

decreased  according  to  the  nature  and  volume  of 
the  sewage  treated,  and  give  particulars  of  any  such 
variations. 


A I  unii  no-ferric. 

(^n**  caki  i»er  day,  or  about  12  tors  per  annum. 

The  cheinicals  wore  decrensod  when  there  was  a  large 
How  of  storm  water. 


(4)  AVhat  is  the  capacity  in  gallons  of  the  subsidence 

tanks? 

(5)  State  what  tjuantity  of  sludge  was  pixxiuced  weekly 

in  the  subsidence  tanks,  [and  at  what  intervals  the 
sludge  was  removed. 

(6)  State  whether  the  flow  of  sewage  through  the  subsi- 

dence tanks  was  continuous  or  intermittent. 

(7)  (d)  What  are  the  fonn,  the  area  and  depth  of  the 

filters  ? 

(/y)  State  the  nature  and  size  of  the  tiltering  material 

(c)  Were  the  sides  of  the  filters  open  or  closed  ? 

(8)  What  was  the  rate  of  filtration  in  gallons  per  square 

yard  per  24  hours  ?  • 

State  whether  the  rate  of  filtration  was  reduced 
during  the  experiment  in  consequence  of  the 
choking  of  the  filters,  and,  if  so,  to  what  extent. 

9)  What  was  the  average  quantity  of  sewage  in  gallons 
dealt  with  daily  ? 

(10)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results 
were  afl^ected  by  such  increase. 

(11)  State  by  what  method  the  tank  liquor  was  dis- 

tributed on  the  filters. 

(1 2)  State  at  what  intervals  analyses  of  the  eflSuent  were 

made,  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  stand- 
ing, before  being  analysed. 

(13)  (jive  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  niters. 

(b)  the  best  analysis  and  date  when  sample  was 

taken,  and 

(r)  the  worst  analysis  and  date  when  sample  was 
taken, 

(d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  filters. 

(c)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in   the  final  effluent.      Were 
these  sohds  putrescible  ? 


383,4«5. 


About  five'tons'once  a  week. 


Intermittent. 


No.  1  filter  bed,  :,()  fect[  x  M)  x    [  feet  (J  inches  deep. 
N(>.  '1  filter  bed,  30  feet'^  x  -2')  x  5  feet  deej). 

One  foot  of  broken  stone,  Ij  foot  broken  clinker,  1  ftot 
of  breeze,  Ufoot  ^mall  stone,  and  6  inches  sand. 

Open. 


Yes. 


In  some  cases  from  2  to  3  tons  of  grit  come  down  into 
oulfall  works,  but  not  into  the  tanks. 

From  wood  floating  [arm  into  6  inches  iron  piie  with 
valve. 

No  analyst  employed  by  the  Council.  The  Bivers  Board 
before-mentioned  could  answer  this  and  following' 
queries  u])  to'and  inclusive  of  No.  16. 
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No. 


Yes,  with  pleasure 


The  works  are  satisfactory 


Appendix  9C.  (14)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 

(15)  Between  what  dates  was  the  experiment  conducted  ? 

If  there  were  any  periods  of  rest,  state  their  dura- 
tion. 

(16)  Give  particulars  of  any  observations  which  have 

been  made  of  the  temperatures  of  the  filtera  at 
different  depths. 

(17)  Was  anv  nuisance    caused    by  the    experimental 

works  f 

(18)  Is  the  experiment  still  proceeding  ] 

If  so,  may  the  Commission  inspect  the  works, 
should  they  deem  it  desirable  to  do  so  ? 

(19)  Give  particulars  of  any  other  observations  of  import- 

ance which  have  been  recorded. 

(20)  What  inferences  have  been  drawn  from  the  experi- 

ment? 

(21)  If  it  is  considered  that  it  would  be  practicable  to 

adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state — 

(a)  what  would  be  the  estimated  capital  cost  per   , 
head  of  constructing  the  works  of  disposal 
excluding  the  cost  of  land  and  cost  of  sewers.' 

.{ff)  what  would  be  the  estimated  annual  cost  pfer 
head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan. 

.'JX'ote  1.— It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds 
nitrogen  may  be  given  in  t^rms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 

^ote  2.— The  expression  "  subsidence  tanks  "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
"  septic  "  action  is  produced. 

Edwin  Walter  Smith  (SurveyorX 

Signature  of  Officer  under  whose  direction 
the  experiment  was  conducted. 
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FormH. 


Ap|iflndix    '( 


EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  BY  CONTINUOUS  FILTRATION, 

AFTER  CHEMICAL  PRECIPITATION. 


Name  of  authority 


Population  of  district 


Water  supply  per  head  of  the  population 
Estimated  or  measured  dry  weather  flow  of  sewa^ 

Is  any  trade  refuse  taken  into  the  sewers  ?       -       -       - 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade 
refuse  f 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

* 

Officer  under  whom  the  experiment  has  been  conducted 

Xame  and  qualification  of  chemist  who  has  made  the 
analyses. 


(1)  (a)  What  are  the  form,  the  area  and  depth  of  the 
filters? 


(6)  State  the  nature  and  size  of  the  filtering  material 


Buxton. 


Season  20,000 ;  resident  10,000. 
About  50  gallons  per  day. 
One  million  gallons  per  day. 


No. 


Partially. 


Wm.  Hedley  Grieves,  Town  Surveyor. 

Mr.  R.  Wright,  F.C.S.,  Examiner  to  the  Pharmaceutical 
Society  or  Great  Britain,  chemist,  Buxton,  also  Dr. 
Barwise.  County  Medical  Oflicer  of  Health,  Derby,  and 
Dr.  J.  C.  Thresh,  County  Medical  Officer  of  Health, 
Chelmsford. 


(c)  Were  the  sides  of  the  filters  open  or  closed  ? 

(2)  What  was  the  rate  of  filtration  in  gallons  per  square 
yard  per  24  hours  ] 


State  whether  the  rate  of  filtration  was  reduced 
during  the  exjperiment  in  consequence  of  the 
choking  of  the  niters,  and,  if  so,  to  what  extent.. 


(3)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  7 

(4)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  t 

If  sa  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 


Description. 

Dimensions. 

Area. 

Depth. 

Coke  breeze 
Destructor  breeze 
Coal  filter 

ft.  ins.    ft.  ins. 
19    0  by  6    5 
19    7    „   9    1 
19    0    „   6    2 

sq.  ft 
126 
180 
115 

ft.  ina. 
3    1 

3  1 

4  0 

w 

Coke  Breeze: — In  the  bottom  4-inch  land  drain  tiles  are 
laid,  herring  bone  lashion,  covered  with— 
2-inch  layer  of  2-inch  limestone. 
2-foot       „       screened  ooke  breeze. 
2-inch       „       2-inch  limestone. 
1-inch        „      limestone  chippings,  i  inch. 
4- inch        ,,       screened  coke  Dreeze. 

Destructor  Breeze  Filter :— 4-inch  land  drain  tiles  as  above, 
covered  with— 

2-inch  layer  of  2-inoh  limestone. 
2-foot       „      screened  destructor  breeze. 
2-inch        ,,      2-inch  limestone. 
1-inch        „      limestone  chippings. 
4-inch       „      screened  destructor  breeze. 

Coal  Filter : — Land  drain  tiles  as  above,  covered  with — 
3-inch  layer  of  coal  to  pass  i-inch  mesh. 
1-inch        „         „        stop  at  i^-inch  mesh. 
2-inch        „         „  „     I -inch  mesh. 

2-foot  screened  destructor  breeze. 
5-inch  layer  of  coal  to  pass  i-inoh  mesh. 
6-inch         „         „        „    I -inch  mesh. 
4-inch  clean  sharp  sand. 


Closed. 

Coal    - 
Destructor  - 
Coke 


Maximum.  Minimum. 

1,032  780 

2,000  719 

1,347  500 


In  the  case  of  the  coal  filter  the  rate  of  filtration  was 
reduced  by  choking,  but  I  think  this  is  probably  due 
to  the  very  fine  mesh  of  the  coal,  in  the  other  filters 
choking  did  not  appear  to  tc^e  place  to  any  very  great 
extent. 

About  30,000  gallons. 
^\B. — The  niters  were  only  working  for  12  hours  daily. 

On  the  filters,  no  ;  practically  the  same  flow,  regulated 
by  gauges. 
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Appendix  9C.  ('')  ^tate  by  what  method  the  tank  liquor  was  disfl-ibiiU'd 
on  the  filters. 


(6)  State  at  what  intervals  analyses  of  the  effluent  were 
made,  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  stand- 
ing, before  being  analysed. 


(7)  Give  (a)   the  average  of  the  analyses  of  the  final 
effluent  from  the  filters. 


Average  of  Mr.  Wright's  analyses : 
Destructor  filter 
Coke  filter       .        .        -        - 
Coal  filter  (one  analysis  only) 

Average  of  Dr.  Barwise's  analyses : 
Destructor  filter 
Coke  filter       _        -        -        - 
Coal  filter        -        -        -        - 


{b)  the  best  analysis  and  date  when  sample  was 
taken,  and 

{c)  the  worst  analysis  and  date  when  sample  was 
taken. 

(cl)  One  estimation  made  of  the  solids  in  suspension 
in  the  tank  liquor  as  it  went  on  to  the  filters. 


(e)  One  estimation  made  of  the  solids  in  suspension 
in  the  final  effluent  Were  these  solids  putres- 
ciblc? 

(8)  Give  a  typical  analysis  of  the  crude  sewage  to  which 

the  experiment  relates. 

(9)  Between  what  dates  was  the  exi)eriment  conducted  1 

If  there  were  any  periods  of  rest,  state  their  dura- 
tion. 


(10)  Give  particulars  of  any  observations  which  have 
been  made  of  the  temperatures  of  the  filtei*s  at 
diflferent  depths. 

{M)  Waa  any  nuisance  caused  by  the  exiierimental  works  ? 

(12)  Ta  the  experiment  still  proceeding  ? 

If  so,  may  the  Commifsion  insi)e<*t  the  works,  should 
they  deem  it  desimble  to  do  so. 

<13)  Give  particulars  of  any  other  observations  of  imiwr- 
tance  which  have  been  recorded. 


A  ix)rtion  of  the  precipitation  tank  effluent  is  conveyed 
direct  to  the  filters  by  means  of  a  wooden  trough, 
40  feet  long,  into  a  feed  channel  11  feet  long,  from 
which  there  are  three  outlets  on  to  the  respective  filters, 
each  controlled  by  a  sluice  and  fitted  with  a  gauge. 
There  is  a  layer  of  clean  sharp  sand  on  the  top  of  the 
filtering  material  which  is  regularly  raked  and  which 
ensures  the  even  distribution  of  the  effluent  over  the 
surface  of  the  filters. 


No.  of 

No.  of          1 

Analyses. 

Analyses.        1 

January  1897 

1 

December  1897  - 

2 

February  1897 

2 

October  1898     - 

1 

March  1897 

3 

November  1898  - 

1 

April  1897 

1 

December  1898  • 

1 

June  1897  - 

1 

March  1899 

1 

October  1897 

1 

Quantiti&s  stated  in  pai*ts  f>er  100,000l 


Oxygen 
Aliftorbed. 


Free 
and  Saline 
Aiiinionia. 


Alluniinoid 
Ammonia. 


Nitrogen 
as  Nitrate:*. 


1-2943 

•838 
•26 


•3995 
4677 
•(K) 

•41 
•39 
•56 


•070757 

•07064 

•0670 

•0604 
0576 
•039 


•32 

•336(> 

•506 


'02  parts  per  100,000  of  albuminoid  ammonia  from  the 
coal  filter  on  16th  NovemW  1898. 


•157  parts  per  100,000  of  albuminoid  ammonia  from  the 
destructor  filter  on  5th  December  1897. 

Dr.  Thresh's  analysis.  Raw  sewage,  27*6  grains  ijer 
gallon.  Tank  effluent,  5*3  grains  i^er  gallon  (one 
analysis  only). 

Dr.  Thi'esh's  analysis.  3^0  grains  per  gallon  not  putres- 
cible  from  the  coke  filter. 


Quantities  in  parts  per  100,000.  Chlorine,  2*1.  Free  and 
saline  ammonia,  1^05.    Albuminoid  ammonia,  '291. 

Jainiary  1897  to  present  date.  The  filters  have  only 
worked  12  hours  per  day,  resting  during  the  night. 
When  the  filtrate  has  shown  signs  that  the  purification 
was  not  going  on  satisfactorily,  the  filters  have  been 
allowed  to  rest  for  [)eriods  ranging  from  a  week  to  ft 
month  at  a  *\me. 


{See  answer  to  No.  13.) 


None  whatever. 

Yes. 

Yee,  certainly. 


After  four  yeai's'  working  the  filtering  medium  has  not 
required  renewing  in  any  filter.  The  filters  are  not 
materially  affected  by  cold  weather  and  even  when 
frozen  during  the  night's  rest  the  temperature  of  the 
sewage  is  such  that  m  a  short  time  the  filters  work  a< 
though  they  had  ne>'er  been  frozen.  The  Council  are 
so  satisfied  with  the  result  of  the  exueriments  that 
they  have  decided  to  construct  filter  beols  to  deal  with 
the  whole  of  the  tank  effluent,  and  for  that  purpose 
have  secured  three  acres  of  land  three-quarters  of  ft 
mile  below  the  present  works,  and  plans  are  now  bein^ 
prepared  for  the  same.  The  Local  Government  Board 
nave  sanctioned  the  borrowing  of  the  money  for  the 
land 
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(14)  What  inferences  have  been  dra'wii  from  the  experi- 
ment) 


(15)  If  it  is  coniiiderecl  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state— 

(a)  what  would  be  the  estimated  capital  cost  \yev 
head  of  constructing  the  works  of  disposal, 
excluding  the  cost  of  land  and  cost  of  sewei-s. 


(b)  what  would  be  the  estimated  annual  cost  per  head 
of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan. 


Ist.  Continuoasly  working  the  filters  day  and  night  Appendix  90^ 

causes  them  to  become  clogged  and  also  causes  a         

falling  off  of  purification  in  the  analytical  results. 

2nd.  By  working  the  filters  intermittently,  t.c.,  by 
working  during  the  day  and  resting  during  the  night, 
with  an  occasional  week's  rest,  say  every  three  months, 
the  result  is  a  much  more  regular  and  a  clearer 
effluent. 

3rd.  Owing  to  the  fact  that  Buxton  sewage  is  very  weak, 
I  have  no  hesitation  in  saying  that  500  gallons  per  day 
can  1k5  safely  treated  i)er  square  yard  of  filter. 


Approximate  estimate  for  filters,  6,000/. 


£5  per  head  of  [lopulation,  including  pipe  line  from 
present  works,  but  exclusive  of  site. 

Note. — Population  taken  as  12,(K)0,  which  includes 
Fairfiels  Urban  district,  whose  sev/age  we  treat. 


Alx)ut  Is.  i>er  head. 


JToU.—lt  is  requested  that  all  analyses  maybe  stated  in  parts  per  100,000,  and  that  the  various  compounds  ot 
nitrogen  may  be  given  in  terms  of  nitrogen,  thus  :— 

Ammoniacal  nitrogen  ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen  ; 
Xitric  nitrogen  ; 
Total  organic  nitrogen. 

W.  H.  Grieves, 
Signature  of  Officer  under  whose  direction 
the  experiment  was  conducted. 


1213. 


4  B  J 


512 


ROYAL  COMMISSION   ON   SEWAGE   DISPOSAL: 


^p,(«udix(K7.  Form  H. 

THE  TREATMENT  OF  SEWAGE  BY  CHEMICAL  PRECIPITATION,  SUBSIDENCE  TANKS, 

ANX)  CONTINUOUS  FILTRATION. 


Name  of  authority  -        -        -        -  -        -        - 

Population  of  district -        - 

Water  supply  per  head  of  the  population 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived,  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse : 

Is  the  storm,  soil  or  siuface  water,  wholly  or  partially 
excluded  from  the  ordinary  sewers  f 

Otiicer  under  whom  the  treatment  has  been  conducted 

Name  and  qualification  of  chemist  who  has  made  the 
analyses 


(1)  What  was  the  nature  of  the  chemical  or  chemicals 

used? 

(2)  What  was  the  normal  proportion  of  chemical  or  of 

chemicals  (in  grains  per  gallon)  used  ? 

(3)  State   whether    the   chemicals   were   increased    or 

decreased  according  to  the  nature  and  volume  of 
the  sewage  treated,  and  give  particidars  of  any 
such  variations. 

(4)  What  is  the  capacity  in  gallons  of  the  subsidence 

tanks? 

(n)  State  what  quantity  of  udge  was  produced  weekly 
in  the  suosidence  tanks,  and  at  what  intervals 
the  sludge  was  removed. 

(6)  State   whether  the   flow   of   sewage   through   the 

subsidence  tanks  was  continuous  or  intermittent. 

(7)  (a)  What  are  the  form,  the  area  and  depth  of  the 

filters? 

(6)  State  the  nature  and  size  of  the  filtering  material. 


(c)  Were  the  sides  of  the  filters  open  or  closed  ? 

(8)  What  was  the  rate  of  filtration  in  gallons  per  square 
yard  per  24  hours  ? 

State  whether  the  rate  of  filtration  was  reduced 
during  the  experiment  in  consequence  of  the 
choking  of  the  filters,  and,  if  so,  to  what  extent. 

(9>  What  was  the  average  (luantity  of  sewage  in  gallons 
dealt  with  daily  ? 

(10)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  ] 

T  Ko,  state  to  what  extent,  and  hew  the  results  were 
affected  by  such  increase. 


(11;  State  by  what  method  the  tankliquor  was  distributed 
on  the  filters. 


Borough  of  Chorley.  , 

26,000. 

19}  gallons  per  day 

600,000  to  700,000  gallons  per  day. 

Verv  little.    From  three  breweries  and  one  tannery. 

Blood  from  abattoirs. 
Cannot  tell  percentage. 


No. 


Alderman  H.  F.  Hibbert,  J.P.,  C.C. 

W.  Naylor,  F.IC,  F.C.S.,  Chief  Inspector  of  the  Ribble 
Watershed  Committee. 


Ferrozone,  ferral,  and  alumino-ferric 


8-31. 


They  vary  every  day,  the  highest  being  11*2,  the  lowest 
6-56. 


1,442,800. 


526  tons  per  week  of  sludge  containing  90  X)er  cent,  of 

water. 
The  sludge  was  removed  after  every  second  filling. 

Intermittent. 


Rectangular ;  1,388  sui)erficial  yards ;  3  feet  3  inches 
deep. 

Top  layer  is  sand  from  Fleetwood  Harbour,  then  12  inches 
of  polarite  and  sand  mixed,  pea  and  bean  cravel,  and 
then  graded  from  two  to  three  inches  boulder  stones. 

Closed. 
450  gallons. 

The  above  filters-  are  washed  weekly,  and  filter  more 
rapidly  the  first  day  after  washing  uian  the  following 
days. 

About  700,000. 


Yes. 


The  daily  flow  increased  in  case  of  storms,  three  to  four 
times  the  normal  flow.  In  such  a  case  as  much  as 
would  go  through  the  works  would  be  treated.  The 
remainder  would  go  into  the  river  untreated. 


(12>  State  at  what  intervals  analyses  of  the  effluent  were 
made,  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  stand- 
ing, before  being  analysed. 


By  means  of  syphons. 

The  syphons  unseal  every  40  minutes,  day  and  night,  and 
cover  the  filters  about  three  inches  deep.  The  capacity 
of  the  syj)hon  chamber  is  2.500  gfl  lions :  this  quantity 
of  water  ls  therefore  sent  through  the  niters  every  40 
minutes.  There  is  thus  a  layer  of  air  between  each 
filtration  or  passage  of  the  water  through  the  filters, 
which  undoubtedly  purifies  the  interior  strata  of  the 
filters. 

Samples  examined  as  drawn,  after  shaking  bottles. 
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<13)  Give  (a)  the  average  of  the  analyses  of  the  final 
effluent  from  the  niters ; 

(b)  the  best  analysis  and  date  when  sample  was 
taken;  and 

(c)  the  worst  analysis  and  date  when  sample  was 
taken; 


(d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  t^e  tank  liquor  as  it  went  on  to 
the  filters ; 

(e)  the  avera^  of  the  estimations  nliade  of  the  solids 
in  suspension  in  the  final  effluent.  Were  these 
solids  putrescible  ? 

<14)  Give  an  average  analysis  of  the  crude  sewage  to 
which  the  treatment  relates. 


<15)  Between  what  dates  was  the  treatment  conducted? 

If  there  were  any  periods  of  rest  state  their  dura- 
tion. 

<16)  Give  particulars  of  any  observations  which  have 
been  made  of  the  temperatures  of  the  filters  at 
different  depths. 

(17)  Was  any  nuisance  caused  by  the  treatment  works  1 

<18)  Is  the  treatment  still  proceeding  ? 

If  so,  may  the  Commission   inspect   the   works, 
should  they  deem  it  desirable  to  do  so  ? 

^9)  Give  particulars  of  any  other  observations  of 
importance  which  have  been  recorded. 


1^20)  What  inferences  have  been  drawn  from  the  treat- 
ment? 


«(21)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  oi  the  whole  of 
the  sewage  of  the  district,  please  state — 

(a)  what  is  the  actual  capital  cost   per  head  of 

constructing  the  works  of  disposal,  excluding 
the  cost  of  land  and  cost  of  sewers. 

(b)  what  would  be  the  estimated  annual  cost  per 

head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan. 


•068  albuminoid  nitrogen. 
•022  November,  1900. 

•088  February,  1900. 

The  excessive  impurity  in  this  sample  (c)  was  found  to 
have  been  caused  by  a  leakage  in  the  pipe  conveying 
the  sand  wash  water  from  the  filters  to  the  sand  wash 
water  tank. 

Two  to  three  parts  per  100,000. 


Nil. 


Per  100,000. 
Albuminoid  nitrogen    -        -        -        -  '66 

Dissolved  solids,  about         -        -        -         80*00 
Suspended  solids,  from-        -        -  10^00  to  25-00 

Chlorine        ------  ^"00 

The  crude  sewage  is  constantly  varjdng  owning  to  the 
conversion  from  pail  to  water  carriage  system  which 
is  now  going  on.  This  variation  is  caused  by  the 
emptying  of  the  pails  into  the  sewer.  I  have  known 
the  crude  sewage  to  contain  50  per  100,000  albuminoid 
nitrogen. 


From  October  1895  to  date. 


Appendix  9C. 


Have  not  made  any. 


No. 

Yes. 

The  Commission  have  inspected  the  works. 

I  have  experimented  with  continuous  and  quiescent 
How  on  precipitation  tanks,  and  have  come  to  the 
conclusion  that  it  is  impossible,  with  continuous  fiow, 
to  get  as  good  results  as  from  quiescent  flow,  either  in 
quantity  of  water  treated,  or  quality  of  the  final 
effluent,  if  the  said  effluent  has  to  be  filtered  through 
any  filter  which  has  a  top  stratum  of  sand.  I  have 
also  made  exhaustive  experiments  on  continuous 
and  intermittent  fiow  on  filters  composed  of  sand, 
polarite,  and  gravel,  the  results  of  which  prove  that  a 
water-logged  filter  wiU  not  produce  satisfactory  results, 
either  in  point  of  quantity  or  quality.  I  have  also 
experimented  with  coke  filters,  on  the  same  lines  as 
the  above,  with  the  same  results. 

I  have  visited  all  the  principal  sewage  works  in 
Lancashire,  and  am  converscuit  with  the  different 
methods  tnere  in  operation  for  the  treatment  of 
sewage,  and  as  a  result  believe  it  is  possible  to  treat 
sewage  effectively  by  other  systems  than  the  one  in 
operation  at  Chorley.  I  think,  however,  that  none  of 
them  can  produce  an  effluent  as  good  as  Chorley,  in 
lK)int  of  quantity^  and  quality  of  gallons  treated,  for 
the  same  expenditure,  capital  and  current,  in  con- 
sequence of  the  greatly  increased  area  of  ike  filters. 

This  system  has  been  in  operation  since  October  1895. 


The  works  have  cost  14«.  7d,  per  head  of  the  population 
(26,000)  (£19,000).     . 

Annual  expenditure  £1,373  9«.  =  Is,  O^d.  per  head  ;  but 
including  the  payment  of  interest  and  sinking  fund 
the  total  charge  per  head  of  the  population  is  1«.  9id, 


Note  1. — It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  given  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen  : 
Total  orgamc  nitrogen. 

Note  2.  -The  expression  **  subsidence  tanks ''  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
septic"  action  is  iiroduced,  / 

Henry  F.  Hibbert. 

Signature  of  Officer  under  whose  direction  the 
treatment  was  conducted. 
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r  orm  H. 


EXPERIMENT  ON  THE  THE.VTMENT  OF  SEWAGE  BY  CHEMICAL  PRECIPITATION, 

SUBSIDENCE  TANKS,  AND  CONTINUOUS  FILTRATION. 


Name  of  authority 
Population  of  district 


Water  sujjply  per  head  of  the  i)opulati()n 
Estimated  or  measured  dry  weather  flow  of  sewage- 
Is  any  trade  refuse  taken  into  the  sewers  ?    '  - 

If  so,  state  from  what  processes  it  is  derived,  and, 
ap])roximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 


Littleborough. 

10,878(1891). 

15  gallons  per  day. 

160,000  to  '200,000  gallons  \yer  day. 

From  one  works  only,  known   as  flannelette  finishinsr, 
aliout  7,000  gallons  i»er  day. 


Is  the  storm,  soil  or  surface  water,  wholly  or  partially,       Partially  excluded, 
excluded  from  the  ordinary  sewers  ? 


Officer  under  whom  the  experiment  hns  been  conducted. 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


(1)  What  was  the  nature  of  the  chemical  or  chemicals 
used  ? 


No  experiments  a.s  such. 


Alumino-ferric. 


(2)  What  was  the  nornial  proportion  of  chemical  or  of  j   Five  grains  i>er  gallon, 
chemicals  (in  grains  per  gallon)  used  ?  i 


(3)  State    whether    the    chemicals   were    increased    or 

decreased  according  to  the  nature  and  volume  of 
the  sewage  treated,  and  give  particulars  of  any 
such  variations. 

(4)  What  is  the  capacity  in  gallons  of  the  subsidence 

tanks? 

(5)  State  what  quantity  of  sludge  was  produced  weekly 

in  the  subsidence  tanks,  and  at  wnat  intervals  the 
sludge  was  removed. 

(6)  State  whether  the  flow  of  sewage  through  the  sub- 

sidence tanks  was  continuous  or  intermittent. 

(7)  (a)  What  are  the  form,  the  area,  and  depth  of  the 

filters  ? 

(A)  State  the  nature  and  size  of  the  filtering  material. 


(c)  Were  the  sides  of  the  filters  open  or  closed  ? 

(8)  What  was  the  rate  of  filtration  in  gallons  per  .square 

yard  per  24  hours  ? 

State  whether  the  rate  of  filtration  was  reduced 
during  the  experiment  in  consequence  of  the 
choking  of  the  filters,  and,  if  so,  to  what  extent  ? 

(9)  What  waj8  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(10)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  f 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(11)  State  by  what  method  the  tank  liquor  was  dis- 

tributed on  the  filters. 

(12)  State  at  what  intervals  analyses  of  the  eflluent  were 

made,  and  whether  the  samples  were  filtered 
throu|fh  filter  paper  or  allowed  to  clear  by 
standing,  before  bemg  analysed. 


The  same  ratio. 


320,000. 


Pressed  sludge  for  1900,  7)16  tons,  containing  al>out  ri.">  j>er  - 
cent,  of  moisture. 


Intermittent  generally  ;  may  be  and  are  occasionally  uj*ed  ' 
continuous. 

300  square  yards  area  ;  square  ;  and  2  ft.  6  in.  dee[). 

6  in.  broken  stone,  size  2  in.,  in  the  bottom,  then  0  in.  of  " 
clinkers,  8  in.  of  cinders,  size  1  in.  to  Ih  in.,  and  10  in.. 
of  fine  cinders  or  engine  ashes. 

Closed  (filters  ventilated). 

800  to  000  gallons  per  square  yard. 

Work  regularly  for  some  7  years. 


Alx)Ut  180,000. 


Yes,  more  than  double  occasionally 


Floating  arms  from  tanks  and  over  wood  troughs  on  t4»  < 
the  filters. 

Analysis  left  to  Mersey  and  Irwell  Committee. 
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<13)  Give  (a)  the  average  of  the  analyses  of  the  final 
effluent  fi"om  the  filters  ; 

(b)  the  best  analysis  and  date  when  sample  was 

taken ;  and 

(c)  the  worst  analysis  and  date  when  sHni])le  was 

taken  ; 

{d)  the  avei-age  of  the  estimations  maxle  of  the 
solids  in  su8i)ension  in  the  tank  liquor  as  it 
went  on  to  the  filters  ; 

• 

(e)  the  averaj^e  of  the  estimations  made  of  the 
solids  m  suspension  in  the  final  effluent. 
Were  these  solids  .putrescible  ? 

'(14)  Give  a  typical  analysis  of  the  cnide  sewage  to 
which  tne  exi^eriment  relates. 

(15)  Between  what  dates  was  the  exi)enment  conducted? 

If    there    were    any   [)eriods  of    rest,  state    their 
duration. 

(16)  Give  particulars  of  any  observations  which  have 

been  made  of  the  teniperature«  of  the  filters  at 
diflFerent  depths. 

^17)  Was  any  nuisance   caased  by   the    experimental 
works  ? 

•  (18)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  insx)ect  the  works,.should 
they  deem  it  desirable  to  do  so  I 

(19)  Give  particulars  of  any  other  observations  of  impor- 
tance which  have  been  recorded. 

-(20)  Wliat  inferences  have  been  draw^n  from  the  experi- 
ment 1  • 

•  (21)  If  it  is  considered  that  it  would  be  practicable  to 

adopt  this  system  for  the  disposal  ot  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 

head  of  constructing  the  works  of  dispoi^al, 
excluding  the  cost  of  land  and  cost  of  sewers  ; 

(b)  what  would  be  the  estimated  annual  cost  per 

head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan. 


23    samples.    Oxidizable   organic   matter — oxygen   ab-  Appendix  9C. 
sorbed,  4  hours  ;  grains  per  gallon,  0*287.  


January  29th,  1896,  0*07. 


September  27th,  1899,  1U3,  next  worst  July  23rd,  1900 
0-07. 


No  observations. 


No  observations. 


No  observations. 


o  exi)eriments. 


No  experiments. 


No  exx)eriments. 


No  experiments. 


JVote  1.— It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  given  in  terms  of  nitrogen,  thus  :— 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen  ; 
Nitrous  nitrogen ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 

4 

NoU  2.— The  expression  "  subsidence  tanks  "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no  "septic" 
action  is  produced. 

George  H.  Wild 

Signature  of  Officer  under  whose  direction 
the  w*orks  are  condncted. 
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EXPERIMENT   ON   THE   TREATMENT   OF   SEWAGE   BY   CHEMICAL   PRECIPITATION, 

SUBSIDENCE  TANKS,  AND  CONTINUOUS  FILTRATION. 


Name  of  authority  - 
Population  of  district 


Water  supply  per  head  of  the  population 

Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived,  and, 
approximately,  what  percentage  of  ^the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Oflicer  under  whom  the  experiment  has  been  conducted 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Normanton  Urban  District  Council. 

Last  census,  10,234. 

Estimated  to  March  1899, 13,310. 

13  gallons  per  dav. 

Total  176,000  gallons  per  day. 

Estimated  135,000  gallons  per  day. 


No. 


No. 


No  exi)eriment  made  beyond  the  ordinary  daily  process 
of  treating  the  sewage. 

None  made  by  Council,  but  Rivers  Board  have  done  so. 
Council  are  not  aware  of  results  of  analysis. 


(1)  What  was  the  nature  of  the  chemical  or  chemicals 

usedl 

(2)  What  was  the  normal  proportion  of  chemical  or  of 

chemicals  (in  grains  per  gallon)  used  ? 

(3)  State  whether   the   chemicals  were  increased   or 

decreased  according  to  the  nature  and  volume  of 
the  sewage  treated,  and  give  particulars  of  any 
such  variations. 

(4)  What  is  the  capacity  in  gallons  of  the  subsidence 
•  tanks? 

(f»)  State  what  quantity  of  sludge  was  produced  weekly 
in  the  subsidence  tanks,  and  at  what  intervals 
the  sludge  was  removed. 

(6)  State  whether  the  flow  of  sewage  through  the  subsi- 

dence tanks  was  continuous  or  intermittent. 

(7)  (a)  What  are  the  form,  the  area  and  depth  of  the 

filters? 

(/>)  State   the   nature   and   size   of   the   filtering 
material. 

(c)  Were  the  sides  of  the  filters  open  or  closed  ? 

(8)  What  was  the  rate  of  filtration  in  gallons  per  square 

yard  per  24  hours  1 

State  whether  the  rate  of  filtration  was  reduced 
during  the  experiment  in  consequence  of  the 
choking  of  the  filters,  and,  if  so,  to  what  extent. 

(9)  What  was  the  average  quantity  of  sewage  in  gallons 

dealt  with  daily  1 

(10)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(11)  State  by  what  method  the  tank  liquor  was  distribu- 

ted on  the  filters. 

(12)  State  at  what  intervals  analyses  of  the  effluent  were 

made,  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  standing, 
before  being  analysed. 

(13)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  filters. 

(b)  the  best  analysis  and  date  when  sample  was 

taken,  and 

(c)  the  worst  analysis  and  date  when  sample  was 

taken, 

(d)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  filters. 


Alumino-ferric  is  used  as  a  precipitant  at  the  sewa^ 
works. 

No  analysis  made  by  Council,  but  14  cwts.  of  alumino- 
ferric  are  used  weekly  in  the  sewage  treatment. 

See  answer  to  No.  2. 


75,000  gallons. 

1 8,000  gallons.    Weekly. 


Continuous. 

S(iuare  ;  160  sq.  yds. ;  3  ft.  3  in. 

12  inches  of  gravel,  from  2  inches  to  pea  size. 
12  inches  of  polarite  and  sand,  and 
15  inches  of  sand. 

Closed. 

Quantity  not  measured. 

Care  is  taken  that  the  filters  do  not  choke. 


135,000  gallons. 


Naturally  it  increases,  but  to  what  extent  I  cannot  say. 
By  gravitation  in  open  channels. 

No  analysis  made  by  Council,  but  by  Rivera  Board, 
Council  nave  no  results. 


See  answer  to  No.  12. 


See  answer  to  No,  12. 
See  answer  to  No.  12. 
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See  answer  to  No.  12. 


See  answer  to  No.  12, 


See  answer  to  No.  12. 


No  observations  made. 


No  complaint  has  been  made  to  the  Council,  and  the 
Rivers  Board  seem  satisfied. 

The  Commissioners  may  inspect  the'sewage  works  at  any- 
time on  giving  reasonable  notice. 


(«)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were 
these  solids  putrescible  ? 

<14)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 

(15)  Between  what  dates  was  the  experiment  condu'^ted  t 

If  there  were  any  periods  of  rest,  state  their  dura- 
tion. 

(16)  Give  particulars  of  any  observations  which  have 

been  made  of  the  temperatures  of  the  filtera  at 
different  depths. 

(17)  Was   any  nuisance   caused    by  the   experimental 

works? 

(18)  Is  the  experiment  still  proceeding  ? 

If  so,  mav  the  Commission  inspect  the  works, 
should  they  deem  it  desirable  to  do  so  1 

(19)  Give  particulars  of  any  other  observations  of  import- 

ance which  have  been  recorded. 

(20)  What  inferences  have  been  drawn  from  the  experi- 

ment? 

(21)  If  it  is  considered  that  it  would  be  practicable  to 

adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal, 
excluding  the  cost  of  land  and  cost  of  sewers. 

(d)  "what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  system, 
excluding  thb  annual  repayment  of  any  loan. 


J^Tote  1. — It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compou^ids. 
of  nitrogen  may  be  given  in  terms  of  nitrc^n,  thus : 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 

yote  2. — The  expression  "  subsidence  tanks "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
**  septic  "  action  is  produced. 

J.  Eaton, 

Sanitary  Inspector.. 


Appendix  90. 


None. 


The  effluent  appears  to  be  satisfactory. 


The  system  has  been  adopted,  and  is  at  present  satis- 
factory to  the  West  Riding  JRivers  Board. 


iSlS- 
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ROYAL  COMMISSION  ON   SEWAGE   DISPOSAL 


Appendix  9C.p^^jj^ 


EXPERIMENT  OX  THE  TREATMENT  OF  SEWAGE  HY  CHEMICAL  PRECIPITATION 

SUBSIDENCE  TANKS,  AND  CONTINUOUS  FILTRATION. 


Name  of  authority  -------- 

Population  of  district -        - 

Water  supply  per  head  of  the  population 

Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 
« 
If  so,  state  from  what  process  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  stonn,  eoil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  1 

Officer  under  whom  the  experiment  has  been  conducted 

Name  and  qualification  of  chemist  who  has  made  tlie 
analyses. 


Royton  Urban  District  Council. 
15,600  (present  estimated). 


About  400,000  gallons  per  day. 


No. 


Only  partially  excluded. 


Manager  of  the  sewage  works,  Mr.  David  Wolstencroft 

Wm.  Naylor,  Chief  In8i)ector  to  the  River  Ribble  Joint 
Committee.  Also  by  Frank  Scudder,  F.I.C,  for  Sir 
Heniy  Roscoe. 


(1)  What  was  the  nature  of  the  chemical  or  chemicals 
used? 


(2)  What  was  the  normal  proiwrtion  of  chemical  or 
chemicals  (in  grains  per  gallon)  used  ] 


When  experiments  were  made  "  Ferozone  "  wa.s  the 
precipitant  used.  For  several  years  however  alumino 
temc  has  been  used,  and  it  is  considered  more  sati<J- 
factory  and  less  variable  in  equality. 

5  90  gmins  per  gallon  (average  for  a  year). 


I 
(3)  State  whether  the  chemicals  were  Increased  or  de-  ,   Yes,  we  have  an  automatic  mixer  whereby  tlie  amount  of 
creased  according  to  the  nature  and  volume  of  the  [       precii)itant  used  varies  according'  to  the  flow  of  sewa'e. 
sewage  treated,  and  give  particulars  of  any  such  , 
variations.  I 


(4)  W^hat  is  the  capacity  in  gallons  of  the  subsidence 

tanks? 

(5)  State  what  quantity  of  sludge  was  produced  weekly 

in  the  subsidence  tanks,  and  at  what  intervals 
the  sludge  was  removed. 

(6)  State  whether  the  flow  of  sewage  through  the  subsi- 

dence tanks  was  continuous  or  intermittent. 

(7)  {a)  What  are  the  form,  and  area  and  depth  of  the 

filters  ? 

(b)  State  tl\e  nature  and  size  of  the  filtering  material 


{(•)  Were  the  sides  of  the  filtei*s  (»pen  or  closed  ? 


(8)  What  was  the  rate  of  filtration  in  gallons  i)er  sijuare 
yard  per  24  hours  ? 

State  whether  the  rate  of  filtration  was  reduced 
during  the  experiment  in  consecjuence  of  the 
choking  of  the  filters,  and,  if  so,  to  what  extent. 


6  tanks,  0O,00C»  gallons  each,  or  a  total  of  040,000  gcillotJ>. 

36-()r)  tons  of  compressed  sludge  cake  (weight  after  com- 
pression) removed  from  tanks  into  sludge  pit  evL-iy 
alternate  day  ready  for  being  pumped  into  presses. 

Intermittent. 


•20  vards  X  5  yards  each  and  3  ft.  deep.  AVe  have  ^ 
filters  .'.  total  superficial  area  =  800  superficial  yanl-. 

The  "  International "  Polarite  Filter,  viz.,  9  in.  sand : 
9  in.  plarite  and  sand, mixed  in  i)roiK)rtion  (>  in.  pokritf 
to  3  in.  sand  ;  2  in.  fine  sand  ;  3  in.  ]»ea  gravel  ;  «  in. 
walnut  size  gravel ;  7  in.  bolder  size. 

Sides  arc  closed,  but  3  in.  ventilating  pip^s  are  buih  in 
every  two  feet. 

During  an  experiment  lasting  i>  hours  and  6  minutes, 
effluent  was  filtered  at  a  rate  of  2,088  gallons  iier 
superficial  yard  per  -2 A  hours. 

No. 


(9)  What  was  the  average  quantity  of  sewage  in  gallons       420,000  Gallons  (average  daily  flow  for  last  12  months) 
dealt  with  daily  ? 


(10)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
afiected  by  such  increase. 


Yes.     The  normal  flow   would  sometimes  be  trebled. 
Improved  purification  on  account  of  gi'eater  dilution. 


<11)  State  by  what  method  the  tank  liquor  wa.-?  distributed   j    By    centre    and  side  distributing  channels  above  the 
on  the  filters.  i       surface  of  the  filters. 
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(12)  State  at  what  intervals  analyses  of  the  effluent  were 
made,  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  standing, 
before  being  ansdysed. 


(13)  Give  (a)  the  average  of  the  analyses  of  the  final 
effluent  from  the  filters  ; 


(h)  the  best  analysis  and  date  when  sample  was 
taken  ;  and 

(e)  the  worst  analysis  and  date  when  sample  was 
taken  ; 

{d)  the  averacre  of  the  estimations  made  of  the  solids 
in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  filters  ; 

{e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were  these 
solids  putrescible  ? 

(14)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


(15)  Between  what  dates  was  the  experiment  conducted? 
If  there  were  any  periods  of  rest  state  their  duration. 


(If))  Give  particulars  of  any  observations  which  have 
l)eeu  made  of  the  temperatures  of  the  filters  at 
different  depths. 

(17)  Was  any  nuisance  caused  by  the  experimental  works? 

(18)  Is  the  experiment  still  proceeding? 

If  so,  nriay  the  Conmiission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so? 

(19)  (live  ]»articulars  of  any  other  observations  of  impor- 

tance which  have  been  recorded. 

(20)  What  inferences  have  been  drawn  from  the  experi- 

ment ? 

(21)  If  it  Ls  considered  that  it  would  be  practicable  to 

adopt  this  system  for  the  whole  of  tne  sewage  of 
the  district,  plea.se  state 

(rt)  What  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal, 
excluding  the  cost  of  land  and  cost  of  sewers. 

ip)  What  would  be  the  estimated  annual  cost  per 
head,  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan. 


Samples  are  taken  f  rejiuently  but  at  irregular  intervals  Appendix  9C 

and  at  sun)rise  visits  paid  by  the  inspectors  of  the         

Mersey  and  Irwell  Joint  Committee.  They  are  after- 
wards analysed  by  or  on  behalf  of  Sir  H.  E.  Roscoe, 
the  analyst  for  the  Joint  Committee. 

Oxidisable  organic  matter.  Oxygen  absorbed  4  hours- 
test,  K.Mn04  solution.  Average  of  the  10  last  reports 
received  from  analyst  to  Mersey  and  Irwell  Joint 
Committee  '49  grains  per  gallon. 

•13  grain  per  gallon.    4th  December,  1895. 
1*36  grains  per  gallon.    15th  July,  1898. 
Cannot  say. 


Not  been  estimated. 


In  parts  per  100,000. 

Date. 

Free. 
Aiumonia. 

Albu- 
minoid 
Ammonia. 

Oxygen 
absorbed 

in 
4  hours. 

Albuminoid 
Ammonia 
percentage 

of 
Purification. 

1897 
27  April      - 

29  April     - 

4  May 

2-108 
2-598 
4-284 

-384 
•602 

•818 

3-5 
1-7 
7-3 

80-2 
80-9 
91-7 

The  above  experiments  were  made  from  Aj)ril  to  May 
1897.  We  have  not  had  experiments  carried  out 
since.    {See  enclosed  report.) 


Nil. 


No. 

No. 

Yes,  certainly 

NiL 


The  works  have  been  in  operation  since  1894  and  con 
tinue  to  give  successful  results. 

It  is  adopted  for  the  whole  district. 


Difhcult  to  give,  as  the  sewage  works  comprise  tank» 
and  filters,  filtration  plots,  sewage-pressing  machinei-y, 
refuse  destructors. 

About  la.  wU  per  head  per  annum. 


Note  1.— It  is  requested  that  all  analyses  may  be  stated  in  parts  per  1(XJ,000,  and  that  the  various  comi>ounds  of 
nitrogen  may  be  given  m  terms  of  nitrogen,  thus  ;— 

Ammoniacal  nitrogen  ; 
Alljuminoid  nitrogen  ; 
Nitrous  nitrogen ; 
Nitric  nitrogen  j 
Total  organic  nitrogen. 

u      ^^y^^T:^^^^  expression  "subsidence  tanks"  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
septic     action  is  produced. 

Thos.  Bleasdale, 

Clerk  and  Surveyor  to  Council. 

Signature  of  Officer  under  whose  direction 
the  experiment  was  conducted. 


1213. 
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EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  BY  CHEMICAL  PRECIPITATION, 

SUBSIDENCE  TANKS,  AND  CONTINUOUS  FILTRATION. 


Name  of  authority  -------- 

Population  of  district      ------- 

Water  supply  per  head  of  the  i)opulation         -        .        - 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ?      -        -        - 

If  so,  state  from  what  processes  it  is  derived,  and, 
approximately,  what  percenta^  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewerai 

Officer  under  whom  the  experiment  has  been  conducted. 

Name  and  (lualification  of  chemist  who  has  made  the 
analyses. 


Walsall. 


Estimated  85,000. 
35  gallons  per  day. 
3,000,000  gallons  per  day. 

Yes. 

Curriei*s'  tait  pits,  &c.    Acids  used  in  cleaning  hardware 
goods. 


The  Corporation  have  a  surface  water  scheme  in  progress, 
l)art  of  which  is  laid-— £3,000  out  of  £25,000. 

Borough  Surveyor. 

E.  W.  T.  Jones,  F.I.C.,  borough  analyst. 


(1)  What  was  the  nature  of  the  chemical  or  chemicals  \  Ferrous  sulphate  and  lime, 
used? 


(2)  What  was  the  normal  proportion  of  chemical  or  of 
chemicals  (in  grains  per  gallon)  used  1 

•(3)  State  whether  the  chemicals  were  increased  or  de- 
creased according  to  the  nature  and  volume  of  the 
sewage  treated,  and  give  [tarticulars  of  any  such 
variations. 

(4)  What  is  the  capacity  in  gallons  of  the  subsidence 

tanks  ? 

<6)  State  what  (quantity  of  sludge  was  produced  weekly  in 
the  Kubnidence  tanks,  and  at  what  intervals  the 
sludge  was  removed. 

(6)  State  whether  the  flow  of  sewage  through  the  subsi- 

dence tanks  was  continuous  or  intermittent. 

(7)  (a)  What  are  the  form,  the  area  and  depth  of  the 

filters  ? 

(b)  State  the  nature  and  size  of  the  Altering  material. 

(c)  Were  the  sides  of  the  filters  open  or  closed  1 

(5)  What  was  the  rate  of  filtration  in  gallons  per  square 

yard  per  24  hours  ? 

State  whether  the  rate  of  filtration  was  reduced 
during  the  ex^)eriraent  in  conseiiuence  of  the 
choking  of  the  filters,  and,  if  so,  to  what  extent. 


(9)  What  was  the  average  iiuantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(10)  Was  the  quantity  of 'sewage  dealt  with  increased  in 

time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

<ll)  State  by  what  method  the  tank  liquor  was  dis- 
tributed on  the  filters. 

(12)  State  at  what  intervals  analyses  of  the  effluent  were 

made,  and  whether  the  samples  were  filtered 
through  filter  paner  or  allowed  to  clear  by  standing, 
before  being  analysed. 

(13)  Give  (a)  the  average  of  the  analyses  of  thd  final 

effluent  from  the  filters  ; 


15  grains  of  iron. 


Chemicals  are  varied  according  to  the  sewage ;  at  times  no 
iron  is  reiiuired. 


Two  i)recipitation  tanks  each  of  about  half  a  znillion 
gallons. 

I   Average  (every  ten  days  removal)  amounting  to  890  cubic 
I       yards  or  623  cubic  yards  per  week. 

I 

I   Continuous. 

i 

i  Two  filters  87  ft.  0  in.  x  27  ft.  0  in.  x  2  ft.  8  in.  deep. 

Polarite  and  sand  with  fine  and  coarse  stone  beneath. 
Six  ventilators  in  each  bed  ;  they  go  into  body  of  filter. 

400  gallons. 

If  the  surface  is  not  cleaned  the  filters  soon  choke,  and 
1  inch  of  sand  has  then  to  taken  off  and  replaced  with 
clean. 

The  rate  of  flow,  if  not  kept  dean,  will  be  reduced  quite 
one-half. 

Only  two  experimental  filters  down,  and  for  the  best 
results  400  gallons  per  square  yard  of  filter  should  not 
be  exceeded  per  24  nours. 

No. 


No. 


I  One  centrarl  distributing  trough  full  length  of  filter. 

I 

>   From  January  9th  1897  to  April  26th  1895.    13  samples 

analysed. 
,  Shaken  before  being  analysed. 


Grains  per  gallon. 

Total  solid  matter       .        .        -        - 

Free  ammonia    - 

Organic  ammonia       -        .        .        . 

Nitrates 

Chlorine     ----.. 
Oxj'gen  flbhOrb»-»i  80  .         ,        . 


64-ft7 
•734 
•041 
•87 
6-56 
•347 
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<6)  the  best  analysis  and  date  when  sample  was  taken ; 
and 


(c)the  worst  analysis  and  date  when  sample  was 
taken  ; 


(d)  the  average  of  the  estimations  made  of  the  solyls 

in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  filters ; 

(e)  the  average  of  the  estimations  made  of  the  solids 

in  suspension  in  the  final  effluent.   Were  these 
solids  putrescible  ? 

'i}4)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  exx)eriment  relates. 


(15)  Between  what  dates  was  the  experiment  conducted? 

If  there  were  any  x)eriods  of  rest,  state  their  dura- 
tion. 

(16)  Give  particulars  of  any  observations  which  have 

been  made  of  the  temperatures  of  the  filters  at 
different  depths. 

(17)  Was    any   nuisance   caused   by   the  experimental 

works. 

(18)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  1 

(19)  Give  particulars  of  any  other  observations  of  import- 

ance which  have  been  recorded. 


(20)  What  inferences  have  been  drawn  from  the  experi- 
ment? 


20th  February  1807 : 


Appendix  9C» 


Nitrates. 


Clilorine. 


Oxysen 
abeoroed. 


68*60 


2l8t  September,  1897: 

■076 


72-80       1-092 


None  made. 


None  made. 


Grains  per  gallon. 

Total  solids       -        -                ....  21112 

Solids  in  solution 134'4C 

Solids  in  suspension  -                -        -                -  76*72 
of  which  mineral  21*00 
organic  55*72 

Free  and  saline  ammonia  -       -       -       -       -  2*811 

Organic  ammonia     -        -        -        -                -  1*624 

Combined  chlorine d'W) 

Oxygen  absorbed  4  hours 16*35 

These  filters  have  only  been  used  intermittently,  but 
they  have  been  worked  for  nine  consecutive  weeks  at 
one  time. 

Not  taken. 


No. 

No. 
Yes. 


It  has  been  found  that  wherever  a  certain  dye  class  of 
sewaffe  comes  down  to  the  works,  it  is  not  desirable  to 
put  tnis  on  the  filters  as  it  rapidly  clogs  the  surface, 
also  the  clogging  or  stoppage  takes  place  on  the  top  of 
the  filter,  but  does  not  go  above  1  inch  in  depth. 

These  beds  will  purify  the  Walsall  sewage  tank  effluent 
after  precipitation,  so  long  as  they  are  not  worked  at 
a  greater  rate  than  400  gallons  per  square  yard  per 
24  hours,  and  the  surface  well  Kept  clean  and  free 
from  clogging,  and  the  sewage  is  put  on  to  the  beds  in 
a  *^  neutral  state,"  except  the  dye  sewage  referred  to 
previously,  which  would  choke  the  beds  in  a  short 
time. 


'(21)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal, 
excluding  the  cost  of  land  and  cost  of  sewers. 

{b)  what  would  be  the  estimated  annual  cost  per  head 
of  purifying  the  sewage  by  this  system,  ex- 
cluding the  annual  repayment  of  any  loan. 


Note  1. — It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
^nitrogen  may  be  given  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen ; 

Albuminoid  nitrogen ; 

Nitrous  nitrogen ; 

Nitric  nitrogen ; 

Total  organic  nitrogen. 


<i 


NoU  2.-7The  expression  **  subsidence  tanks  ^  is  intended  to  denote  tanks  which  are  used  so  that  httle  or  no 
septic  "  action  is  produced. 

R.  H.  MiDDLBTON, 

Signature  of  Officer  under  whose  direction 
the  experiment  was  conducted. 
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EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  BY  CHEMICAL  PRECIPITATION, 

SUBSIDENCE  TANKS,  AND  CONTINUOUS  FILTRATION. 


Name  of  authority 


Popul:itiou  of  district      _        -        -        -  -        - 

Population  of  dminage  area     -        -        -        -  - 

Water  sujjply  per  head  of  the  population,  as  registered  by 
meter  at  water-works,  for  district  supplied. 

Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived,  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade 
refuse. 


Is  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ] 

Officer  under  whom  the  experiment  has  been  conducted 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


(1)  What  was  the  nature  of  the  chemical  or  chemicals 

used  ? 

(2)  What  was  the  normal  proportion  of  chemical  or  of 

chemicals  (,in  grains  per  gallon)  used  ] 

(3)  State    whether   the   chemicals   were    increased   or 

decreased  according  to  the  nature  and  volume  of 
the  sewage  ti-eated,  and  give  any  particulars  of  such 
variations. 

(4)  What  is  the  capacity  in  gallons  of  the  subsidence 

tanks  1 

(5)  State  what  quantity  of  sludge  was  produced  weekly 

in  the  subsidence  tanks,  and  at  what  intervals 
the  sludge  was  removed. 

(())  Stiite  whether   the    flow    of    sewage    through    the 
subsidence  tanks  was  continuous,  or  intermittent. 

(7)  {(i)  What  are  the  form,  the  area  and  depth  of  the 

filters  ? 

(/>)  State  the  nature  and  size  of  the  filtering  material. 
((')  Were  the    ides  of  the  filters  open  or  closed  ? 

(8)  What  wtus  the  rate  of  filtration  in  gallons  per  sciuare 

yard  i»er  24  hours  ] 

State  whether  the  rate  of  filtration  was  reduced 
during  the  experiment  in  conse(iuence  of  the 
choking  of  the  filters,  and,  if  so,  to  what  extend. 

(D)  What  was  the  average  quantity  of  sewage,  in  gallons, 
dealt  with  daily  i 

(10)  Was  the  tjuantity  of  sewage  dealt  'with  increased 

in  time  of  storm  ? 

If  so,  state  to  what  extent,  and  how  the  results 
were  atl'ected  by  such  increase. 

(11)  State  by  what  method  the  tank  liquor  was  distri- 

buted on  the  filters. 


Urban  District  Council  of  Withnell. 


3,750  (estimated). 


2,600. 

Nine  gallons  per  day. 


25,000  gallone  per  day. 


No. 


Kote. — Storm  water  is  turned  into  ordinary  sewers,  Tvhea 
storm  sewers  are  fully  charged,  to  prevent  flooding. 

Yes. 


T.  Beaver,  Surveyor. 

No  analyses  made  except  by  County  Council  inspector. 
These  were  not  made  to  ascertain  results  of  experiments  ; 

but  for  purposes  under  the  Rivers  Pollution  Prevention 

Act. 


Alumino-ferric. 


15. 


Nil. 


33,264. 


20  tons  (wet). 
Tanks  cleaned  daily. 


Intermittent. 

Form,    oblong.      Area,   60  yards  sup.     Dei)th,  3ft.  of 
filtering  materials. 

1  ft.  of  large  gravel.    3  in.  of  small  gravel..    9  in.  of. 
polar ite  and  sand.     1  ft.  of  sand. 

Closed. 


500. 

The  filters  have  not  choked  in   the  leatst. 
washed  every  alternate  day. 


About  10,(.X)0. 


They  are 


No.     Passed  on  to  land. 


l\y  \nm  channel  fixed  in  centre  of  filtous.     Tank  liquor 
flowed  into  channel  which  overtio^kcd.. 
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<12)  State  at  what  intervals  analyses  of  the  effluent  were 
made,  and  whether  the  samples  were  iiltei-ed 
though  filter  paiDer  or  allowed  to  clear  by  standing, 
before  being  analysed. 

<13)  Give  (a)  the  average  of  the  analyses  of  the  final 
effluent  from  the  filter^  ; 

(6)  the  best  analysis  and  date  when  sample  was 
taken ;  and 


(c)  the  worst  analysis  and  date  when  sample  was 
taken  ; 


(<Q  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  tank  liquor  as  it  went  on 
to  the  filters ; 

(e)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  final  effluent.  Were 
these  solids  putrescrible  ? 

(14)  Give  a  typical  analysis  of  the  crude  sewage  to 
which  the  experiment  relates. 

(If))  Between  what  dates  was  the  experiment  conducted  ? 


None  made  by  Council.    County  Council  made  analyses*  Appendix  90. 
generally  satisfactory.  


Albuminoid  ammonia 
Oxygen  absorbed 

May  3rd,  1900. 

Albuminoid  ammonia 
Oxygen  absorbed  under 

July  30th  1896. 

Albuminoid  ammonia 
Oxygen  absorbed 

Not  known. 


Not  known. 


•060 
•23 


•041 
•20 


•068 
•23 


Domestic  sewage. 


From  1895  to  date. 


If  there  were  any  periods  of  rest,  state  their  duration.    I    No. 

(16)  Give  particulars  of  any  observations  which  have    '    None  taken. 

been  made  of  the  temperatures  of  the  filters  at   | 
different  depths.  ; 

(17)  Was   any    nuisance    caused  by  the    experimental   !    No.    (Works  close  to  village.) 

works  ?  \ 

1 

I 

(18)  Is  the  experiment  still  proceeding  ?  ' 

If  so,  may  the  Commission  inspect  the  works,  should       Yes. 
they  deem  it  desirable  to  do  so  ? 


(19)  Give  particulars  of  any  other  observations  of  import- 

ance which  have  been  recorded. 

(20)  What  inferences  have  been  drawn  from  the  exi)eri- 

ment? 

« 

(21)  If  it  is  considered  that  it  would  be  practicable  to 

adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal, 
excluding  the  cost  of  land  and  cost  of  sewers. 

i^i)  what  would  be  the  estimated  annual  cost  \)eT 
head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan. 


That  it  is  desirable  for  the  tank  effluent  to  be  good 
before  passing  on  to  filters. 

Works  extended  so  as  to  deal  with  three  ])arts  of  the 
sewage,  other  part  being  treated  on  contact  beds. 

Cost  of  works,  £1,000. 


Maintenance : 
Man's  wage 
Precipitants 
Other  chargfts 


£ 
52 
12 

6 

70 


Xote  1. — It  is  recjuested  that  all  analyses  may  be  stated  in  jmrts  per  100,000,  and  that  the  viu'ious  comiwunds  of 
nitrogt^'u  may  be  given  in  terms  of  nitrogen,  thus  :— 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 

Note  2. — The  cxi)ression  "  subsidence  tanks "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
'"  septic  "  action  is  produced. 

Thomas  Beaver. 

Signature  of  Officer  under  whose  direction  the 
experiment  was  conducted. 
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EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  SUBSIDENCE  TANKS 

FOLLOWED  BY   CONTINUOUS  FILTRATION. 


Name  of  authority 


Population  of  district 


Water  supply  per  head  of  the  population 
Estimated  or  measiired  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ?       -        -        - 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 

Ib  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

Officer  under  whom  the  experiment  has  been  conducted  - 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Malvern. 


16,000. 

25  gallons  per  day. 

500,000  gallons  per  day. 

We  have  no  trade    refuse    other    than    that   from    a 
brewery. 


Partially. 


Engineer  and  Surveyor. 

C.  C.  Duncan,  F.I.C.,  F.C.S.,  &c.,  analyst  for  the  county 
of  Worcester. 


(1)  AVhat  is  the  capacity  in  gallons  of   the  subsidence 

tanks? 

(2)  State  what  quantity  of  sludge  was  produced  weekly 

in  the  subsidence  tanks,  and  at  what  intervals  the 
sludge  was  removed. 

(3)  State  whether  the  flow  of  sewage  through  the  subsi- 

dence tanks  was  continuous  or  intermittent. 

'(4)  (a)  What  are   he  form,  the  area  and  depth  of  the 
filters  ? 

(6)  State  the  nature  and  size  of  the  filtering  material. 


(c)  Were  the  sides  of  the  filters  open  or  closed  ? 

*  (5)  What  was  the  rate  of  filtration  in  gallons  per  square 
jBxd  per  24  hours  1 

State  whether  the  rate  of  filtration  was  reduced 
during  the  experiment  in  consequence  of  the 
choking  of  the  filters,  and,  if  so,  to  what  extent. 

(6)  What  was  the  average  quantity  of  sewage  in  gallons 

dc^t  with  daily. 

(7)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  storm] 

If  so,  state  to  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

(8)  State  by  what  method  the  taak  liquor  was  distri- 

buted on  the  filters. 

(9)  State  at  what  intervals  analyses  of  the  effluent  were 

made,  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  stand- 
ing before  being  analysed. 

(10)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  filters. 


(b)  The  best  analysis  and  date  when  sample  was 

taken,  and 

(c)  The  worst  analysis  and  date  when  sample  was 

t^ken. 


224,000  gallons. 


14  tons.    One  tank  emptied  each  week. 


Intermittent. 


160  feet  by  78  feet  by  5  feet. 

In  the  experimental  filter,  constructed  in  May,  1898,  fine 
coaJ  only  was  used ;  latterly  filters  have  been  filled 
with  clean  clinkers  and  ashes,  varying  in  size  from 
Ij-inch  to  |-inch  cube. 

Closed. 

About  200  gallons. 

We  have  had  no  choking. 


From  280  to  300,000. 


Not  on  the  filters. 


By  means  of  rectangular  galvanized  carriers  perforated  im 
sides  and  bottoms. 


Monthly.     Allowed  to  clear  by  standing  before  analyi 


Parts  per  100.000 : 
Total  sohds,  58-98. 
Chlorine  as  common  salt,  8*856. 
Free  ammonia,  1*19 
Albuminoid  ammonia.  '38. 
Oxygen  absorbed  in  tnree  hours,  2*983. 

6th  March  1899. 
24th  January  1899. 
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id)  the  average  of  the  estimations  made  of  the  solids  I  No  record  taken, 

in  suspension  in  the  tank  lifiuor  as  it  went  on  ' 

to  the  filters  ;  • 

(e)  the  average  of  the  estimations  made  of  the  solids      No  record  taken  beyond  analyst's  returns.    The  solids 

in  suspension  in  the  final  effluent.    Were  these  !       were  not  putrescible. 

solids  putrescible  ?  i 

<1 1)  Give  a  typicaJ  analysis  of  the  cmde  sewage  to  which  I   rarts  per  100,000 : 


Appendix  9C. 


the  experiment  relates. 


Total  solids,  61-28. 

Chlorine  as  common  salt,  16*352. 

Free  ammonia,  4*00. 

Albuminoid,  '20. 

Oxygen  absorbed  in  two  hours,  33*08. 


(12)  Between    wliat    dates    was    the    exi)eriment    con- 
ducted? 

If  there  were  any  jieriods  of  rest,  state  their  dura- 
tion. 


i   May,  1898,  and  April,  1899,  ten  hours  each  day  :  viz.,  from 
I       8  p.m.  to  6  a.m. 


•(13)-^Give  i)articiilai*8  of  any  observations  which  have   !  None  taken, 
been  made  of  the  temperatures  of  the  filters  at   i 
different  depths. 

I 
^14)  Was  any  nuisance    caused    by    the    experimental  I   No. 
works  ?  1 


<15)  Is  the  experiment  still  proceeding  ? 


Ye«. 


If  so,  may  the  Comuiission  inspect  the  works,  should      Certainly, 
they  deem  it  desirable  to  do  so  ? 


<16)  Give  particulars  of  any  other  observations  of  im- 
jwrtance  which  have  been  recorded. 


\ 


(17)  What  inferences  have  been  dmwn  from  the  exi)eri- 
raent  ? 


That  the  disix>sal  of  sewage  by  means  of  subsidence 
tanks  and  filters  is  the  surest  and  most  economical 
way  of  producing  a  good  effluent. 


«(18)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal, 
excluding  the  cost  of  land  and  cost  of  sewers. 

(^)  what  would  be  the  estimated  annual  cost  per 
head  of  purifying  the  sewage  by  this  svstem, 
excluding  the  annual  rejiayinent  of  any  loan. 


.About  4«.  '2<L 


A\x>\it  2id. 


Note, — It  is  requested  that  all  analyses  may  be  stated  in  parts  iier  100,000,  and  that  the  various  com[>ound.s  of 
nitrogen  may  be  given  in  tenns  of  nitrogen,  thus  : — 

Anmioniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen  ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 


«* 


Xote. — The  expression  ".subsidence  tanks"  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
septic"  action  is  produced. 

H.  P.  Maybury, 
Engineer  and  Surveyor. 

Signature  of  Officer  imder  whose  direction 
the  exi>erinient  was  conducted. 


1213 


4  D 
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Appendix  90.  Fonn  K. 

EXPERIMENT  ON  THE  TREATMENT  OF  SEWAGE  IN  SUBSIDENCE  TANKS  FOLLOWED* 

BY  CONTINUOUS  FILTRATION. 


Name  of  authority  - 


-   I 


Population  of  district      - - 

i 
Water  ?*upply  per  head  of  the  ix>pulation 

Estimated  or  measured  dry  weather  flow  of  t-ewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  diy 
weather  flow  of  sewage  is  made  uj)  of  trade  refuse. 

la  the  storm,  soil  or  surface  water,  wholly  or  partially, 
excluded  from  the  ordinary  sewers  ? 

OflScer  under  whom  th^  experiment  ha.s  been  conducted. 

Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Urban  District  Council  of  Rothwell  (Northampton) 

4,500. 

Supiilied  by  wells. 

60,835  gallons  per  day. 

No. 


Excluded  from  streets. 


Surveyor. 


None. 


(1)  What  is  the  capacity  in  gallons  of  the  subsidence 

tanks? 

(2)  State  what  quantity  of  sludge  was  produced  weekly 

in  the  suosidence  tanks,  and  at  what  intervals 
the  sludge  was  removed. 

(3)  State  whether  the  flow  of  sewage  through  the  sub- 

sidence tanks  was  continuous  or  intennittent. 

(4)  {a)  What  are  the  form,  the  area  and  depth  of  the 

filters? 

(h)  State  the  nature  and  size  of  the  filtering  material 
(c)  Were  the  sides  of  the  filters  open  or  closed  ? 

(5)  VVliat  was  the  rate  of  filtration  in  gallons  i>er  square 

yard  per  24  hours  ? 

State  whether  the  rate  of  filtration  was  reduced 
during  the  experiment  in  consequence  of  the 
choking  of  the  filters,  and,  if  so,  to  what  extent. 

(6)  What  was  the  average  (luantity  of  sewage  in  gallons 

dealt  with  daily  ? 

(7)  Was  the  quantity  of  sewage  dealt  with  increased  in 

time  of  stoim  ? 

If  so,  state  to  what  extent,  and  how  the  results 
were  affected  by  such  increa.se. 

(8)  State  by  what  method  the  tank  licjuor  was  distri- 

buted on  the  filters. 

* 

(9)  State  at  what  intervals  analyses  of  the  effluent  were 

made,  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  stand- 
ing, before  being  analysed. 

(10)  Give  (a)  the  average  of  the  analyses  of  the  final 

effluent  from  the  filters. 

{b)  the  best  analysis  and  date  when  sample  was 
taken,  and 

(c)  the  worst  analysis  and  date  when  sample  was 
taken.  I 

(a)  the  average  of  the  estimations  made  of  the  solids   ! 
in  suspension  in  the  tank  li(iuor  as  it  went  on 
to  the  filters^ 

(c)  the  average  of  the  estimations  made  of  the  solids  \ 
in  8Usi)ension  in  the  final  effluent.  Were  , 
these  solids  putrescible  1  I 


12,000  gallons. 


1  ft.    Fortnightly 


Continuous. 

60  ft.  X  18  ft.  X  5  ft.  deep. 

jt  in.  honeycomb  slag  chippings. 
Open. 

250  gallons. 
No. 


40,000  gallons 


Yes. 


50  per  cent,  not  so  good. 


Through  4  in.  iron  pipes-  undei:  a  head  of  3  ft.  and  dis- 
tributed in  the  shajje  of  rain> 

None. 
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"(11)  Give  a  typical  analysis  of  the  crude  sewage  to 
which  the  experiment  relates. 

'(12)  Between  what  dates -was  the  experiment  conducted  ? 
If  there  were  any  periods  of  rest,  state  their  duration. 

(13)  Give  particulars  of  any  observations  which  have 
been  made  of  the  temperatures  of  the  filters  at 
different  depths. 

Was   anv  nuisance   caused   by   the   experimental 
works  i 

(15)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

-(16)  Give  particulars  of  any  other  observations  of 
importance  which  have  been  recorded. 


•(17)  What  inferences  .have  been  drawn  from  the  experi- 
ment? 


Appendix  9C. 


•(18)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole 
of  the  sewage  of  the  district,  please  state 

(a)  what  would  be  the  estimated  capital  cost  per 

head  of  constructing  the  works  of  disposal, 
excluding  the  cost  of  land  and  cost  of  sewers. 

(b)  what,  would  be  the  estimated  annual  cost  per 

head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan. 


One  year. 

Month  at  intervals. 


Yes. 


Yes,  on  different  lines. 


Continuous  filtering  was  found  to  be  unsatisfactory. 
The  tanks  have  now  been  enlarged  and  covered,  in  and 
it  is  intended  to  work  the  filter  intermittently. 

That  by  running  the  effluent  over  ^ass  land  after  filter- 
ing good  results  are  obtained.  We  are  now  completing 
a  scheme  whereby  the  sewage  will  pass  through  the 
covered  tank  first^  secondly  through  the  filter,  and  then 
pumped  GO  feet  high  on  to  a  gi-ass  field  18  acres  in 
extent  collected  by  a  di'ain  at  the  lower  part  of  the 
field  and  finally  conveyed  on  to  ploughed  land  by 
gi'avitation. 


7«.  9d. 


6cL 


The  total  cost  of  the  works  is  £1,700.  The  annual  cost 
will  be  under  £100  -jper  year  for  working  the  pumping 
))lant  and  the  last  is  worked  at  a  profit. 


'--  •  JTote  1. — It  is  requested  that  all  analyses  may  be  stated  in  parts  i)er  100,000,  and  that  the  various  compounds  of 
nitrogen  may  be  given  in  terms  of  nitrogen,  thus  : — 

Ammoniacal  nitrogen ; 
Albuminoid  nitrogen ; 
Nitrous  nitrogen  ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 

Note  2.~The  expression  "  subsidence  tanks  "  is  intended  to  denote  tanks  which  are  used  so  that  little  or  no 
*"  septic  "  action  is  produced. 

W.  Z.  Pearsort, 
Surveyor  to  the  Council. 

* 

Signature  of  Officef  under  whose  direction  the 
exi)erinient  was  conducted. 
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Appendix  9C.  „ 


M. 


EXPERIMENT  ON  THE  TREATMENT  OF  CRUDE  SHIWAGE  BY 

CONTINUOUS  FILTRATION. 


Name  of  authority 


Population  of  district 


fVater  supply  i^er  head  of  the  i»opulatioii  - 


Estimated  or  measured  dry  weather  flow  of  sewage  - 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  trade  refuse. 


Newmarket  Urban  District  Council. 

10,000  (estimated),  8,000  contributing  to  sewage  fanii. 

About  20  gallons  per  day,  per  head.  -"  Cannot  give  (luan- 
tity,  as  company  also  supply  outside-^urban  district. 

Average  160,000  gallons  per  day. 

No  trade  wastes  in  Newmarket. 
No. 


Is  the  storm,  soil,  or  surface  water,  wholly  or  partially,      Storm  water  partially  excluded. 

excluded  from  the  ordinary  sewers  ?  • 

Officer  under  whom  the  exi)eriment  has  been  conducted.     1  The  surveyor  to  the  Urban  District  Council. 

Name  and  qualification  of  chemist  wlio  has  made  the      J.  West  Knights,  F.I.C.,  «fec.,  County  Analyst,  Canibs. 
analyses. 


(1)  (a)  What  are  she  fonn,  the  area  and  depth  of  the  I   Two  filters,  each  12')  feet  by  26  feet  by  3  feet  deep.  Area 

of  each  filter,  347  square  yards. 


filters  ? 
(A)  State  the  nature  and  size  of  the  filtering  material. 

(r)  Were  the  sides  of  the  filters  open  or  closed  ? 


(2)  What  was  the  rate  of  filtration  in  gallons  i)er  S(|uare 

yard  per  24  hours  ? 

Stat€  whether  the  rate  of  filtration  was  reduced 
during  the  experiment .  in  consecjuence  of  the 
choking  of  the  filters,  and,  if  so,  to  what  extent. 

(3)  What  was  the  average  (luantity  of  sewage  in  gallons 

dealt  with  daily  ? 

i 

(4)  Was  the  uuantity  of  sewage  dealt  with  increased  in 

time  of  storm  i 

If  sOj  state  tf>  what  extent,  and  how  the  results  were 
affected  by  such  increase. 

('))  State  by  what  method  the  sewage  wa«  distributed  on 
the  filters. 

(())  State  at  what  intervals  analyses  of  the  efliuent  were 
made,  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  stand- 
ing before  being  analysed. 

(7)  Give  ((f)  the  avemge  of  the  analyses  of  the  final 
efiluent  from  the  filters. 


(A)  the  best  analysis  and  date  when  sample  was 
taken,  and 

(c)  the  worst  analysis  and  date  when  sample  was 
taken. 

{d)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  sewage  as  it  went  on  to 
the  filters. 

(e)  the  average  of  the  estimations  made  of  the  solids 
in  susi^nsion  in  the  final  efiluent.  Were  these 
solids  putre»s<;ible  ? 


Ashes  from  the  dry  dust  bins,  after  being  burnt  and 
screened  (practically  what  would  be  rejected  on  a  ^- 
inch  screen). 

Closed. 


100  gallons  {)er  square  yard. 

No  :  the  outlet  valve  to  filters  was  kept  open  and  the 
filters  used  as  open  filtei's,  the  sewage  not  being  locked 
in. 

40,000  gallons. 


No. 


By  means  of  wooden  carriers  on  surface  of  lieds^ 


Api)roximateIy,  monthly. 


(a)  Albuminoid  annnonia 
Oxygen  absorbed  at  140"  F.      - 

(ir>  minutesv) 

(b)  Albuminoid  amnKmia,  Do,  17  th  July,  1900. 
Oxygen  absorl)ed,  "84, 


parts  per  100,000. 

-  1-57 

-  1-215 


n         » 


(c)  Albuminoid  ammonia  ':i,  25th  January,  190o.. 
Oxygen  absorbed,  1*87         „  „  „, 

87'87, 


•1(J  (trace) 


1 


APPENDIX. 


529 


(8)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  exiieriment  relates. 


(9)  Between  what  dates  was  the  experiment  conducted  ? 

if  their  were  any  periods  of  rest,  state  their  duration. 

(10)  Give  particulars  of  any  observations  which   have 

biieen  made  of  the  temi)eratures  of  the  filters  at 
different  depths. 

(11)  Was    any  nuisance    caused    by  the    experimental 

works  ? 

(12)  Is  the  experiment  still  proceeding?  ? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(13)  Give  particulars  of  any  other  observations  of  im- 

portance which  have  been  recorded. 


(14)  AVhat  inferences  have  l>een  drawn  from  the  exi)eri- 
ment  ? 


(l."»)  If  it  is  considered  that  it  would  be  practicable  to 
adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(/O  what  wfMild  be  the  estimated  capital  cost  per  head 
of  constructing  the  works  of  disposal,  -excluding 
the  cost  of  land  and  cost  of  sewers. 

(//)  what  would  be  the  estimated  annual  cost  per  head 
of  purifying  the  sewage  by  this  system,  excluding 
th*?  annual  rei>aymer  t  of  ar.y  loan. 


Crude  sewage  :  Appendix  9C. 

Solids  (mineral) 87-00         

,,       (organic) 90*00 

Chlorine 16*00 

E(jual  to  chloride  of  .sodium  (salt)  -  -  26*60 

Nitrates  (expressed  as  nitrogen)      -        -        -  none 

Ammonia  (free) 15T>0 

„        (albuminoid) 70 

Oxygen  absorbed  at  140'*  F.  (15  minutes)!        -  10*00 
Suspended  matter 80*00 

August,  1899,  to  September,  1900. 
One  day  per  week  at  least. 

No  observations  taken  of  temperatures. 


No. 


No. 


My  exi>erieiice  of  the  treatment  of  domestic  sewage  on 
filters  containing  cinders  and  ashes  dictates  that : — 

(a)  80  gallou:i  \>er  square  yard  per  day  should  be  the 
maximum  rate  of  filtration. 

(fj)  The  minimum  depth  of  material  should  be  three 
feet,  and  no  particular  iidvantageis  gained  by 
making  ihe  beds  more  than  four  feet  deep. 

(c)  A  i)erio(l  of  rest  of  at  least  one  day  in  a  week 
should  be  given. 

(^0  Clean  screened  cinders  or  clinker  (not  larger  than 
walnut  size)  for  coarse  beds,  and 

(e)  Coke  breeze,  clinker,  ashes,  or  coarse  sand,  for 
fine  l)eds,  jmssed  through  a  J-inch  screen  will 
all  give  good  results. 

(/")  Two  ojierations  are  necessary,  viz.,  coarse  beds 
and  fine  beds,  to  get  a  satisfactory  effluent. 

(</)  A  prior  screening,  together  with  a  sedimentation 
tank  before  tne  sewage  is  run  on  to  the  filters, 
is  necessary  to  avoid  choking  of  beds  and 
consequent  diminutitui  of  liquid  cajiacity. 

{h)  00  Iter  cent,  of  purification  can  be  maintained  in 
each  Of  deration,  or  90  per  cent,  combined,  both 
on  the  albuminoid  and  oxygen  al>8orbed  test. 


Alxmt  iOs.  i>er  head. 


A  bout '(3(7. 


Xote.—  lt  is  requested  that  all  analyses  may  be  stated  in  partc-^iier  100,000,  and  tliat  the  various  comjiounds  of 
nitrogen  may  be  given  in  terms  of  nitrogen,  thus : 

Ammoniacai  nitrogen 
Albuminoid  nitrogen 
Nitrous  nitrogen ; 
Nitric  nitrogen ; 
Total  organic  nitrogen. 

John  W.  Mbtgaut,  Surveyor 

Signature  of  Ofticer  under  whose  direction  the 
exT)eriment  was  conducted. 
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Appendix  90.  Form  M. 

EXPERIMENT  ON  THE  TREATMENT  OF  CRUDE  SEWAGE  BY  CONTINQOUS  FILTRATION. 


Name  of  authority  - 
Population  of  district 


Water  supply  i)er  head  of  the  population 
Estimated  or  measured  dry  weather  flow  of  sewage 

Is  any  trade  refuse  taken  into  the  sewers  ? 

If  so,  state  from  what  processes  it  is  derived  and, 
approximately,  what  percentage  of  the  total  dry 
weather  flow  of  sewage  is  made  up  of  dry  refuse. 

Is  the  storm,  soil  or  surface  water,  wholly  or  ])artially, 
'     excluaed  from  the  ordinary  sewers  ? 

Oj95cer  under  whom  the  experiment  has  been  conducted. 


Name  and  qualification  of  chemist  who  has  made  the 
analyses. 


Stone  (Staffs)  Urbcm  District  Council. 

6,678. 

19  gallons  per  day. 

257,000  (estimated)  gallons  per  day. 


Brewery  waste  from  J  to  ^  dry  weather  flow. 


Surface  water  partially  excluded. 

Under   myself,  according   to   directions   of  Dr.    Keid, 
County  Medical  Officer,  Stafford. 

George  Reid,  M.D.,  D.P.H. 


(1)  (a)  What  are  the  form,  the  area  and  depth  of  the 
filters? 

{h)  State  the  nature  and  size  of  the  filtering  material. 


(c)  Were  the  sides  of  the  filtei-s  oyten  or  closed  t 

(2)  What  was  the  rate  of  filtration  in  gallons  per  square 
yard  per  24  hours  1 

State  whether  the  mte  of  filtration  was  reduced 
during  the  experiment  in  consequence  of  the 
choking  of  the  niters,  and,  if  so,  to  what  extent. 

<3)  What  was  the  average  (luantity  of  sewage  in  gallons 
dealt  with  daily  ? 

(A)  Was  the  quantity  of  sewage  dealt  with  increased  in 
time  of  storm  1 

If  so,  state  to  what  extent,  and  how  the  results 
wera  affected  by  such  increase. 

<5)  State  by  what  method  the  sewage  was  distributed 
on  the  filters. 


<6)  State  at  what  intervals  analyses  of  the  effluent  were 
made,  and  whether  the  samples  were  filtered 
through  filter  paper  or  allowed  to  clear  by  stand- 
ing, iSf ore  being  analysed. 

<7)  Give  (a)  the  average  of  the  .'analyses  of  the  fina 
effluent  from  the  filters. 


Double  filtration.  Each  filter  12  ft.  x  9  ft.  x  3  ft.  9  in. 
deep. 

First  filter.  En^ne  ashes  of  sizes  from  below  upwards 
as  follows  :  6  m.  of  1-in.  particles,  6  in.  of  ^-in.  particles 
2  ft.  9  in.  of  }-in.  particles. 

Second  filter.  Coal  of  sizes  from  below  upwards  s^ 
follows  :  6  in.  of  J-in.  particles,  6  in.  of  J-in  particles, 
2  ft.  9  in.  of  1%-in.  and  ^  in.  mixed. 

Closed. 

Filters  worked  at  the  rate  of  200  gallons  per  square  yard 
for  a  period  of  12  hours  and  then  rested  12  hours. 

No. 


2,400. 


No. 


Series  of  transverse  tippers  supplied  from  louffitudinal 
troughs,  the  interval  betwqen  each  tipper  oeing  12 
inches. 

About  three  weeks  intervals.  Neither  filtered  nor  allowed 
to  stand. 


r  In  solution     - 
Solids  -!  „  suspension 

[  Total 

Chlorine      -        -        -        - 
Ammoniacal  nitrogen  - 
Albuminoid  nitrogen  - 
Nitric  nitrogen   - 
O  absorbed  m  4  hours  at  80'  F. 


(6)  the  best  analysis  and  date  when  sample  was 
taken,  and  _ 

(c)  the  worst  analysis  and  [date  when  sample  was 
taken. 


Solids  -!  „  suspension 


(d)  the  average  of  the  estimations  made  oil  the 
solids  in  su8j)ension  in  the  sewage  as  it  went 
on  to  the  filters. 

<f )  the  avei'age  of  the  estimations  made  of  the  solids 
in  susT)en8ion  m  the  final  effluent.  Wore 
these  solids  putrescible  ? 


(6)  January  oth  1900. 
fin  solution 

1 "       *  Total  - 

Chlorine     -        - 
Ammoniacal  nitrogen  - 
Albuminoid  nitrogen  - 
O  absorbed  in  4  hours  at "80°  F. 

39*3  parts  per  100,000. 


(1)  1*4  ;  (2)  not  a.scertained. 


G6*8 
14 

68-2 
70 
0'25 
0-11 
0-98 
068 

(c)  March  28th  1 899. 


67-0 
Nil 

67-0 
6-0  • 
0013 
0-035 
0-308 


6-2 
Nil 
02 
7-2     • 

o-2ir> 

0-1 70 
1-lOS 


APPENDIX. 


(8)  Give  a  typical  analysis  of  the  crude  sewage  to  which 
the  experiment  relates. 


(9)  Between  what  dates  was  the  experiment  conducted  ? 

If  there  were  any  periods  of  rest,  state  their  duration. 

(10)  Give  particulars  of  any  observations  which  have 

been  made  of  the  temperatures  of  ^the  filters  at 
different  depths. 

(11)  Was  any  nuisance  caused  by  the  experimental  works  ? 

(12)  Is  the  experiment  still  proceeding  ? 

If  so,  may  the  Commission  inspect  the  works,  should 
they  deem  it  desirable  to  do  so  ? 

(13)  Give    particulars    of   any    other   observations    of 

importance  which  have  "been  recorded. 


(14)  What  inferences  have  been  drawn  from  the  experi- 

ment ? 

(15)  If  it  is  considered  that  it  would  be  practicable  to 

adopt  this  system  for  the  disposal  of  the  whole  of 
the  sewage  of  the  district,  please  state 

(ft)  what  would  be  the  estimated  capital  cost  per 
head  of  constructing  the  works  of  disposal, 
excluding  the  cost  of  land  and  cost  of  sewers. 

(6)  what  would  be  the  estimated  annual  cost  \ier 
head  of  purifying  the  sewage  by  this  system, 
excluding  the  annual  repayment  of  any  loan. 

Kote. — It  is  requested  that  all  analyses  may  be  stated  in  parts  per  100,000,  and  that  the  various  compounds  of 
nitr  ogen  may  be  given  in  terms  of  nitrogen,  thus  ; — 

Ammoniacal^nitrogen ; 

Albuminoid  nitrogen  ; 

Nitrous  nitrogen ; 

Nitric  nitrogen ; 

Total  organic  nitrogen.  > 

A.  R.  RiDOUT,  Surveyor. 


rin  solution   -        -        - 
Solids  •{  „  suspension 

I  Total  - 

Chlorine 

Ammoniacal  nitrogen 

Albuminoid       -        -        -        -        . 

O  absorbed  in  fom-  hours  at  80**  F.    - 


631 

• 

Mean  of  14  samples,  Apiwadix  W. 

-        -        710  

383 
-       110-3 
6-7 
216 
1-48 
5-11 


February  22nd,  1899,  to  February  7th,  1900. 
Sundays  only. 

No  observations  made. 


Nuisance  has  been  complained  of. 

r 

No. 


During  the  experiment  a  volume  of  wet  sludge,  equal  to 
four  times  the  available  capacity  of  one  of  tiie  tanks, 
has  absolutely  disappeared,  leavmg  the  filters  as  clean 
and  free  from  deposit  as  wnen  first  constructed. 


deposit 

The  plant  can  dispose  of  the  sewage  in  question,  but  it 
is  believed  that  better  results  would  be  obtained  by 
liquef)ring  the  sewage  in  the  first  instance  and  a  Scott- 
Moncrieff  tank  has  been  put  down  to  pass  sewage 
through  before  it  is  discharged  on  to  filters.  Tlds  is 
now  stopped. 


Signature  of  Officer  under  whose  direction  the 
experiment  was  conducted. 
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ROYAL   COMMISSION   ON   SEWAGE   DISPOSAL: 


Appendix  90. 


BlllMrXGHA^r,  TAME,  AND  l^EA  DISTRICT  DRAINAGE  BOARD. 


Tyhuni,  near  BinuiDgham. 
January  2l8t,  1901. 


William  Harris,  Esti.,  J. P.,  9,  Bennett's  Hill,  Birmingham. 


Dear  Sir, — With  reference  to  the  request  of  the  Secretary  of  the  Royal  Commission  on  Sewage  Disix>sal  for 
information  regarding  any  experiments  which  have  been  conducted  at  our  works,  I  beg  to  say  that  we  have  been 
experimenting  on  a  large  scale  with  open  septic  tanks,  and  the  results  have  been  to  a  large  extent  of  a  satisfactory 
kind.  First  of  all  a  marked  reduction  in  the  amount  of  sludge  requiring  to  be  dealt  with  has  been  apparent.  During 
the  past  six  months  76,170  cubic  yards  of  sludge  have  been  removed,  as  oomjiared  with  149,170  cubic  yards 'of  sludge 
(luring  the  corresix)nding  ii^riod  of  last  year.  I  am  satisfied  that  this  result  is  largely  due  to  the  fact  that  the  sewa^ 
from  our  roughing  tanks  (three  in  number  and  having  a  capacity  of  3,000,000  gallons)  is  passed  into  16  open  septic 
tanksj  having  a  total  capacity  of  4,500,000  gallons,  where  it  is  liaueiied  and  peptonised  in  ad  extraordinary  nmnner.  For 
a  similar  penod,  viz.,  the  six  months  ending  21st  November,  tne  road  detritus,  which  was  taken  from  the  first  liay 
of  the  roughing  tanks,  showed  an  increase  of  quantity  equal  to  377  cubic  yards  as  compared  with  last  year.  During 
three  months  prior  to  21st  November  lime  had  been  used  as  a  precipitant  ^  since  then  no  chemical  precipitant  ha.s 
been  used,  ana  1  think  there  can  be  no  doubt  that  the  cessation  of  the  liming  operation  contributed  towards  a  more 
active  condition  of  the  septic  tanks  thaji  during  the  three  months  immediately  preceding,  when  milk  of  lime  was 
added  to  the  sewage  prior  to  its  entering  the  roughing  or  precipitation  tanks.  Another  benefit  which  has  a<K;rued  from 
the  use  of  the  16  open  tanks  as  septic  tanks  is  to  be  founa  in  the  improvement  in  the  deposit  which  takes  place  in  the 
land  tile  drains  ;  tnis  deposit  consists  chiefiy  of  a  basic  compound  of  iron  and  iron  oxide,  and  its  amount  and  nature 
fieems  to  have  changed  since  the  septic  tank  process  has  been  in  use ;  whereas  formerly  it  formed  itself  into  large  fiake.-^ 
of  a  gelatinous  nature,  it  is  now  much  finer  and  less  coherent,  and  our  chemist  attributes  this  to  the  smaller  amount 
of  organic  matter  present  owing  to  the  preliminary  action  of  the  septic  tank.     On  analysis  he  found  it  to  contain  :^ 


Volatile  and  organic 
matters. 


:W33 


Nitrogen. 


2-30 


Silica  (Sand) 


31*76 


Iron  Oxide, 


24*48 


Lime. 


:v:>H 


And  Alkalies,  etc.,  6*85  per  cent. 

The  benefit  thus  derived  from  the  use  of  the  septic  tank,  and  from  the  cultivation  of  the  anaerobic  organism 
before  the  sewage  is  applied  to  the  land,  is  a  very  real  one,  not  so  much  from  the  point  of  view  of  pollution  of  the  river 
jas  from  the  lessening  of  the  chanc&s  of  chokage  m  the  land  drains. 

Another  advantage  which  was  found  to  accrue  from  the  use  of  septic  sewage  was  the  greater  fertilizing  proi)ei*tie8. 
of  the  sewage,  i.e.  the  growth  of  kohl  mbi  on  field  No.  32  was  very  marked,  and  the  farmer  under  whose  su^iervision 
that  field  was  planted  tells  me  that  it  was  better  than  what  was  formerly  got  from  the  same  field  when  it  was  well 
manured  with  farmyard  manure.  Again,  the  rye  grass  has  been  particumrly  good  this  year,  one  field  yielding  no 
fewer  than  six  crojjs,  and  our  chemist,  wnase  attention  I  directed  to  this,  says  : — "  The  septic  tank  eftluent  contains 
lari2[e  quantities  of  matter  essential  to  plant  growth.  This  matter  is  present  in  a  form  in  which  it  is  more  easily 
available  to  the  plant  than  it  is  in  the  case  of  the  precipitation  tank  effluent.  Also,  the  septic  tank  etfluent  contains 
much  more  suspended  matter  than  the  other,  and  this  solid  matter  is  spread  over  the  whole  area  of  the  fann,  and 
tends  to  enrich  the  ground  for  agiicultural  purposes.*' ' 

As  it  has  been  suggested  by  at  least  one  authority  that  the  use  of  septic  sewage  oii  gi*ass  or  pasture  land 
invariably  results  in  discoloration,  and  freiiuently  destruction  of  the  crop,  I  wish  to  observe  that  this  has  not  been 
our  experience.  I  can  point  to  grass  land  which  has  been  receiving  sewage  [septic  tank  li([Uor  G.  !M.]  three  days  a 
week,  and  it  is  about  as  green  and  fresh  to-day  as  it  was  in  the  early  spring  of  1900,  when  the  septic  sewage  was  first 
aT)plied  to  it.  Generally  the  (quality  of  the  grass  all  over  the  farm  has  been  good  this  year,  ana  when  mowed  never 
showed  the  slightest  discolomtion  at  the  roots. 

I  was  reluctant  to  try  the  effect  of  septic  sewage  on  land,  as  I  feared  that  the  increased  amount  of  matter  m 
susi)ension  in  it,  as  compared  with  the  sewage  formerly  sent  from  Saltley,  would  tend  to  clog  up  the  jwres  of  the  soil, 
wna  probably  interfere  with  the  carrying  caimcity  of  the  great  sewer  itself.  This  fear  has  not  been  justified  in 
practice.  The  sewer  is  as  free  of  deposit  now  as  it  was  nine  months  ago,  and  the  filtration  bed  and  laud  generally  is 
m  my  view  freer  of  deposit  than  it  was  when  treated  to  limed  sewage.  Even  where  black  scum  has  been  found  it 
dries  and  cracks  readily,  and  is  not  of  the  same  indiarubber  like  quality  as  the  old  scum. 

I  cannot  point  to  any  real  disadvantage  in  using  septic  sewage  on  land^  but  there  is  one  jwint  which  I  think  has 
not  been  proj^erly  settled,  and  that  is  whether  the  limed  sewage  which  formerly  flowed  on  to  the  land  assisted  in 
producing  nitrification  of  the  effluent.  Our  farm  is  working  under  abnormal  conditions  at  present,  and  I  do  not 
think  we  are  in  a  position  to  fonn  a  safe  opinion  on  this  subject  until  the  quantity  of  sewage  supplied  to  the  land  is 
reduced  from  34,000  gallons  i>er  acre  to  20,000  gallons  per  acre  in  the  case  of  downward  intermittent  filtration,  and 
this  we  shall  not  be  able  to  ao  for  two  years  to  come. 

As  you  are  aware,  the  Works  Committee  have  had  a  report  on  this  subject  under  consideration  for  the  past  two 
months,  and  they  have  resolved  to  meet  specially  to  consider  whether  my  recommendation  to  continue  the  use  of 
f^eptic  sewage,  and  to  abandon  the  use  of  lime  as  a  precii)itant,  should  l)e  adopted  as  a  permanent  i)olicy.  This 
meeting  I  expect  will  be  held  within  the  next  three  weeks. 

I  am,  yours  faithfully, 

(Signed)  John  D.  Watsox, 
Engineer  to  the  Boaixi 


AIM'KNOIX. 


Korin. 


AppomlixOC. 


KXPKKl^rKNT  OS  THK  THKATMKNT  OF  SKWA(iK  IN  OPEN  SEPTIC  TANK  FOLLOWED 

HV  LAND  TREATMENT. 


Xaiiie  of  autbiirity 


ro|iulati(»n  of  cljstnrt 


Water  sin»i>ly  \niv  head  of  the  iH)i)ultttion 


l>tiiiiatwl  or  iiujji.siirtMl  dry  weather  How  of  sewage 


Is  any  trade  refuse  taken  into  the  sewers  I 


I>iniiin«,'hani,  Tame,  an«l  Ilea  I)i>5trk't  Drainage  BooTvI. 


ToOjODO. 


Pr(»l»ah!y  between  55  a'ld  :M)  .l; dions  per  d\y. 


:>.\()0  »,0{K) -allons  per  (hiy 


It  s(»,  state  from  wliat  ju-iK-esses  it  is  <k'rive<l.  ami, 
approximately,  what  ]»ercentHgeof  the  dry  weather 
flow  of  sewaf?e  is  made  up  of  trade  refuse. 


I>  the  storm,  soil  or  surface  water,  wholly  or  i)artially, 
V'  .eluded  from  the  ordinary  sewers  .' 


Orticer  under  whom  the  ex))eriment  has  l>een  condueted 


^  es. 

« 

A  «<reat  variety  of  trades,  lh(;  ciiiel"  of  wliu-h  nrc. 
eonneeteil  with  brass  and  iron  works.  Fercenta-M; 
alxmt  one-fifth.  *"' 


Partially  exeluded. 


The,  l'ln>,aneer  to  the  Boai'd. 


Name  and  qualification  of  ehemist  who  has  made  the       F.  K.  O'Shaughnessy,  Assoc,   Royal  (.'ollege  of  Science, 
analyses.  .       Member  Society  of  Public  Analysts,  itc. 


(1)  (^f)  What  is  the  camcity  in  gixUons  of  the  ojHjn  septic 
tank  or  tanics  ? 

{0)  If  there  was  more  than  one  tank,  state  whether 
they  were  worked  in  series  or  in  i»arallel. 


U  million  gallons,  jilus  three  settling  tanks  capable  of 
holding  2j  million  gallons. 

In  pamllel. 


:j)  Were  any  observations  made  as  to  the  filling  up  of 
the  septic  tanks  by  deposit  of  sludge  ? 

If  the  sludge  was  removed  from  the  sei)tic  tanks, 
state  how  often  this  was  done  and,  apiiroximatcly, 
what  quantity  of  sludge  was  removetl  on  each 
occasion. 


When  C(iuilibrium  Nvas  established  a  small  black  residue 
(»f  apparently  constant  (piantity    and   uniform   con- 
'       sistency  remained  at  bottom. 

;  Jt  has  not  been  necessary  to  rcnu»\e  any  sludge  from  the 
septic  tanks  \tvo\m'  (4A  million  gallons  capacity). 
7f),(XK)  cul)ic  yards  of  sludge  have  been  removecl  during 

'  the  i)ast  six  months  from  the  large  precipitaticm  tanks 
(cai)acity  2^  million  gallons). 


i'\)  What  was  the  average  quantity  of  sewage  in  gid Ions    .    l.V''^M^x>- 
dealt  with  daily  in  the  septic  tanks  I 


if  so,  state  to  what  extent,  and  how  the  results  were 
atiectetl  by  such  increase. 


t)  Wiis   the  quantity  of  sewage  dealt   with   increasetl    '    ^  es. 
in  time  of  stonn  I 


No  serious  interference  was  felt  till  Novcnd>er  hist,  v.'hen 
storm  \yatcr  caused  nitrates,  etc.'.  V.  api>ear,  and  since 
then  the  tanks  have  not  rjwovered. 


(•'>)  State  at  what  intervals  analyses  were  made,  and 
whether  the  stunples  were  filtered  through  filter 
jmiHjr  or  allow e<l  to  clear  by  standing,  before  being 
analysed. 

(H)  Givtf  (rO  the  avenige  of  the  analyses  of  the  final  effluent 
from  the  land  ; 

I'O  the  average  of  the  estimations  of  the  solids  in 
sus]>ension  in  the  sewage  as  it  went  into  the 
tanks  ; 

(f)  the  average  of  the  estimations  made  of  the  solids 
in  suspension  in  the  tank  li([Uor  as  it  went  on 
to  the  land  ; 

W)  the  average  of  the  estimati«»ns  made  of  the 
solids  m  suspension  in  the  final  effluent. 
Wore  these  solids  putrescible  '. 


Analyses  of  tank  efHueiit  were  made  as  a  rule  several 
times  ]»er  month.  When  time  jiermitted  they  were 
]na<:le  several  times  per  week.  J^and  effluents  were 
examined  oftener.  *' Free "  aiul  "albuminoid  am- 
monias'' Ayerc  determined  oji  uniiltered  sample. 

See  i)age  43o. 


See  jwige  4:^"). 


21-1. 


It  rarely  anuamts  to  more  than  a  trace,  and  is  usually 
sandy  when  jaesent.  A  basis  preci]»itate  of  iron  with 
organic  matter  foinis  in  the  land  drains  and  causes 
turbidity  when  these  are  flushed. 


^)  <Sivi'  a  lypiial  analyj^is  4>t  the  irude  sewage  to  which    (   Sec  page  4;i."». 
the  cxiM;rinr;nt  relates. 


L_ 


i-iia 


^  v: 


r>;u 


UOYAL   CXJMMLsSION    ON'   SKWAGK    DISPOSAL: 


Ai)pendix9C.  (^)  Between  what  <lates  wa.s  the  experiment  conducted  ? 


BiUeen  ^laich  and  Xovembcr,  liXKi.  The  aeptir  tank> 
reciuired  about  2  months,  /.<^  till  .lune,  to  ^^'ot  into  full 
working  order. 


If  there  were  any  i»eriods  li  rest,  state  their  duration.       The  exi>eriment  was  continuous. 
(0)  Was  any  nuisance  caused  by  the  experimental  works  ?   '    No. 


(10)  Is  the  exi)eriment  still  proceetiing  ?  -        -        -        - 

It'  so,  may  the  Commission  insi)ect  the  works,  should 
they  deem  it  rlpsimble  to  do  so  ? 


Yes. 
Yes. 


(11)  Give    itfirticulars    of    any    other    observations    of       Sludge  has  been  greatly  reduced.     Suspende<l    niattir 

•  *  1*111  11  *  1**1  «_*1       *x  1^  1*  11  1 


importance  which  have  been  recorded. 


increased  in  tank  etiiuent.    Excejjtionally  goo<l  cruj»> 
yielded  by  land  treated  with  this  ''  sei)tic  '  sewage. 


(12)  What  inferences  have  been  drawn  from  the  experi-       Chief  inference  is  that  a  preliminary  sei)tic  trcatnu'iit 
ment  ?  '         gives  greater  etticiency  to  wiu'ks  and  a  land    ctfluciit 

better  than  that  from  a  prelimina'-y  chemical  treatniciii. 


Xo(('.-\t  is  re<iuested  that  all  analyses  may  be  stated  in  parts  per  KKVXK),  and  that  the  various  compuund-s  of 
nitrogju  may  be  given  in  terms  of  nitrogen,  thus  :— 

Anunoniacal  nitrogen  ; 
Albuminoid  nitrogen  ; 
Nitrous  nitrogen ; 
Nitric  nitrogen  ; 
Total  organic  nitrogen. 

John  J).  Wathon,  As.soc.M.ln8t.C.E. 

Signature  of  Officer  under  whose  diroctioji  the 
experiment  was  conducted. 


ANSWE118  TO  QUESTIONS  IN  THE  ABOVE  FOBM. 


{())  ft.  Analyses  of  final  effluent  from  the  land. 


Di9.solvod 
8ulids. 

Suspended 
Matter. 

Aumioniacal 
Nitrogen. 

Albuminoid 
Nitmgen. 

Chlorine. 

Nitrates,  ^c. 

as 

Nitrogen. 

Oxygen 
aliHOrlicd. 

• 

112-3 

Trace 

•96 

•07 

13-8 

•31 

109 

113-8 

3-5 

m 

•Of) 

6-5 

•15 

1  -05 

81-0 

Trace 

1  -52 

•11 

11-1 

-23 

1  -33 

89-5 

0-5 

1-66 

•10 

) 

12-4 

•26 

1-62 

Name  of  Outfall  Camcf. 


Castle  Rroni  wicl i . 
Plants  Brook. 
IjOwc'h  C'arrier. 
Water  Oilon. 


The  above  are  some  average  analyses  of  principal  outfall  effluents.  The  analyses  of  different  individual  fields 
vaiy  widely,  the  quality  depending  on  the  field.  Compared  with  the  latter  the  above  show  some  dilution  from  small 
streams  and  probably  also  subsoil  water. 

(6)  />.  Analyses  of  sewage  from  principal  sewers. 


Dissolved ,  Suspeude<l;  Amincmhical 
Solids.        Matter. 


Nitrogen. 


Albuminoid 
Nitrogen. 


Chlorine. 


Nitrates,  &c.      ^  > xygen  absorl >ed . 
as  -       -   - 

Nitrogen.      Filtered.    Cnfiltered 


Total 

<  )rganic 

Nitrogen. 


Name  of 
Sewer. 


' 

b 

*  ~     •  -  -- 

—    ^.^^—^. —  _  .   ,_ 

~       — -       -  _         _ 

156-0 
138-2 
139-3      . 
94 -(i 

51  -8 
47-5 
59-6 
47-6 

2-27 
3-09 
2-73 
314 

-99 
1-45 
1-22 
1-38 

12-6 
2;} -9 
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10-8 
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1 1  -8,-) 

5-;^8 
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9-85 

4-(K) 
3:65 
6-87 
6-88 

Saltley. 
Rea.   ^ 
Hockley. 
Aston. 

! 

The  bulk  of  the  se\vage  treated  is  brought  to  the  works  by  the  above  four  sewers.     The  contents  of  th&se  .sewer> 
are  mixed  in  the  preliminary  settling  or  "  roughing  "  tanks. 


(6)  d.  Analysis  of  grow^th  in  land  drains. 
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Per  cent. 
31  -76 
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and  Alumhia. 


Per  cent. 
24-48 


J.imc((^aO.) 


I'er  cent. 
3-58 


Uudeterniined 
matt  or. 


Per  cent. 
5 -85 
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MANCHESTER      SEWAGE      WORKS. 
Diagram    Z. 

Dui^rajn/  shaving -^i&piUtvfacthfe  power  a^thr^{i)Tisdc>e0Ut&it  emd/ik&  'Ox^datUm^ 
powa^"€}ethe'f'ZJ6utd^Ml^vU»  cauifS)  fi^Itl&aec, 

Resu/As  giveii.in'StrHatryBeseoe^npojtApHl1^i697to^eMaiuJteda'€^rporeUian/. 

Oocyffm^  Absorb^  3  jnvucUs  te^  Imek-  vaiical-  '0-ZSgmat/  ofOxy^erfper  gaSen/. 
RecbO^imav  -^  Original' SampU' as  anafyseet . 

^  ^Sainpta  analysed  afta^7do^in^sfyyf)erexlbcMe'hep6. 

\atci'  temperatuTv  ofTS^FahT 
Slack/ (hlu^iTL'  '"Putrefcu^xvcfiower'afSanyda. 

Grtdfr  &  Coke' MUrojUs  (ic  not  possess  aivy''Pittr^utive' power ''hut  a^tatd^t^  to'o3ia£tise'* 


Recf'-i-fMiTpleodl/fTUis  -Orc^nalsample'asanafyxd. 
S^d  Cfi/lfmn-  -  Samp/4>aJUxf)Std'afii!r7e&^. 


Frank  ScvdderMCJ^. 
™*  Sin  Henry  Roacoc. 
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DIACRAIV»c    SEWAGE     EFFLUENT. 

Diagram    NV  1. 


■^ 
*;.■ 


RawSevfaqe.  Oxygen  t 


r^rf<eff/uentOxyg^n 


/fo^hingFifterEFF.  Oj^i 


mitttisr  Filler  EFFOx/^ 

FiaalffflMni 

snd  ^ 

WkiUokern 

Oxygen  ak 


DIACRAI6(    SEWAGE     EFFLUENT. 

DiagTam    NV2. 


RarrSewageOi^nsbsorhedt 


Tank  Effluent  Oxygen  sbscrbea 
final  EFFIuant  Oxygen  sbsorted 


DIAGRAM    SEW  AC  E     EFFLUENT. 


RawSeHoge^bumiMidAn 


Diagram    N?  2, A. 


94       \n       II       ■<; 


Tank  £f fluent  fiHiummid  At. 


TsnkEFFIuentFreeA 


ffitraUi  before  Im 


final  EffluMtAHomiaoiO 


Finel  EFFIu>:ntFree  At 
fl/rtratesvrter/ni 


*>• 


V    ,        - 


>. 


'    •  - 


DIAGRAM 


SEWAGE     EFFLU  ENT. 

Diagram    N?  2,B. 


Temperature 


RattSerfa^e  Oxy^eo  at 


TanAEfffaencOxyjen^t 


f%"f/i^» 


DIACR/!&    SEWAGE     EFFLUENT. 

Diagram   ]^?3. 


Finaf  EFfftfe'>'OxygiiRJbsorl>fl,o 
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